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PREFACE. 



The practical part of Naval Architecture comprises 
the delineation of the lines of a ship on a floor, techni- 
cally called "Laying Off/' and the actual construction 
or building of the ship. When the constructor has 
completed a design, and made correct drawings, these 
are transferred on a full scale to a large floor, for the 
purpose of having moulds made to the forms of the 
different timbers that compose the ship ; according to 
which the timber is first sawn, as nearly as this branch 
of workmanship admits of, to its true dimensions ; and 
by which it is afterwards trimmed correctly by the 
working shipwright. 

Unless due attention be paid to Laying Off, consider- 
able injury may be done to a good design, by deviating 
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from the drawings. Accuracy in making the moulds is 
also necessary, in order to insure the economical appro- 
priation of timber ; and it also facilitates the execution 
of the workmanship. 

The following directions on this subject were ori- 
ginally intended for the sole use of the Students at the 
School of Naval Architecture in Portsmouth Dock-yard, 
and the Shipwrights employed in laying off on the 
mould-loft floor. The Author has not attempted to 
substitute for the ordinary technical terms, expressions 
which might be more generally conformable to geo- 
metrical science, as the latter would not have been so 
fully understood by the workmen ; and by the students, 
in their subsequent official situations, the common 
technical terms would be preferred, as more convenient 
in carrying on their duty. 

Even if the Treatises on Laying Off, by Stalkartt, and 
Steel, had no disadvantages besides those incident to 
'^ great books,'' a smaller work on the subject would be 
useful. And the present work claims no farther merit 
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than that of usefiilness. A few new methods, more 
correct than the Author has before seen, he hopes will 
be found serviceable in the practice of this part of the 
science. Methods are in several cases given, differing 
in the length of the operation, which may be used 
according to the judgment of the shipwright, as a 
greater or less degree of accuracy may be required. 
Less time, however, is saved by inaccurate methods than 
is often expected; and disadvantages frequently arise 
from them, which more than counterbalance what is 
thus gained in time. 

A few examples are given in this work, of greater 
difficulty than may be supposed ever to occur in the 
practice of Laying Off, as illustrations of the means 
by which any section of a ship may be delineated. 

The Author has also given, in an Appendix, an ex- 
ample of Taking Off, and of expanding the body of a 
ship ; and at the end, a few Notes, containing the 
methods of applying the moulds, and trimming some of 
the more difficult timbers. 



A DVE RTISEMENT 



TO THE SECOND EDITION. 



J- ,. 



The Author, in publisliing his " Directions for 
Laying Off Ships on the Mould-loft Floor/' had 
considered its utility as more particularly adapted for 
the Students of the School of Naval Architecture^ and 
for those employed in the Mould-loft in the Royal 
Dockyards ; but the numerous applications that haye 
been made for copies since the First Edition has been 
out of print;, have induced him to print a Second. 



In the former Edition, small lithographic Diagrams 
were given as illustrations ; but writh a view to increase 
the utility of the Work, a series of copper-plate Engrav- 
ings, of a large size, explanatory of the manner of laying 



Vlll ADVERTISEMENT. 

oJBF the body of a ship, and as examples for laying off the 
different timbers and the several parts of the ship, are 
now added in a separate form. 

The Author has, likewise, in an Appendix, added some 
Directions for Drawing Ships in Perspective, in differ- 
ent positions, which he hopes may be usefiil, as he is 
not aware of the existence of any other Work on this 
subject. 
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ON , 

LAYING OFF SHIPS. 



Introductory Observations. 

The building of a ship, like that of every other structure in 
which the mechanical arts are employed, may be described under two 
general heads : the one comprismg the construction or design, and 
the other, the practical operations connected with the erection. The 
principles involved in the construction of a ship require accurate 
investigation, as they include much more than the preparation for the 
proper degree of strength, or for the suitable and firm union of the 
parts : because a ship is a body not designed to rest on a permanent 
basis, but adapted for motion, and to pass through a resisting medium 5 
and thus, while its strength and the combination of its parts must be 
such as to resist continuous and varied impulses, it must present a 
form that will meet with the least possible resistance in its passage 
through the water ; while the whole adjustment of its body must be 
such, that, during its oscillations, the motion may not be uneasy and 
irregular. The principles on which the form of the body of a ship 
depends, are to be especially attended to 3 for, when opinions relative 
to the best form are acted on, without the investigation of the prin- 
ciples on which that form depends, we can never trust with any degree 
of certainty to the grounds on which they may have been founded, and 
we shall only acquire imperfect views of the real nature of the sub- 
ject. Nor is the adoption of principles, rather than of opinions, less 
desirable, in giving the proper degree of strength together with 
the proper combination of the parts 3 since, by attending to those 
points that are established in mechanical science, respecting ttie 
strength and stress of materials, we obtain certainty in the place of 
uncertainty. We thereby know how to produce stability and the 
suitable degree of strength, with proper economy in the application of 
the materials; and thus we secure simplicity of design, with ease 
in execution, and produce an economical and durable structure. 

To give, therefore, a proper form, with a just economy of materials, 
should be the great object in the construction of ships 3 and, to acconi- 
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plish this end^ a knowledge of the practical operations necessary to exe- 
cute the design must necessarily be joined with the study of the con- 
struction. How often a skilful design has been perverted and ruined 
by those who have executed with unskilful hands, we cannot determine ; 
but if we mayjudgeby the varied performance of ships said to be built 
from the same design, the instances must be very numerous. 

To understand construction, or to possess a knowledge of the prin- 
ciples on which it depends, is as necessary to the ship-builder as a 
knowledge of perspective is to the painter. It is only by a clear per- 
ception of the object to be attained, that we can with certainty and 
ease form a good design ; and it is only when science lights the way, 
and enables us to take a survey of the whole at once, that we can exe- 
cute with confidence, and carry on the whole operation as an ordinary 
matter of business. 

It is nothing but profound ignorance of the nature of ship-building, 
that can le'ad the student to imagine, when he has made a draught, — 
even if it should be formed on something like established principles, — 
that he is competent to build a ship 3 for to give a draught, or the lines, 
as it is commonly termed, is to perform but a small part of the ope- 
ration 5 with this knowledge alone he can have very slender pre- 
tensions as a ship-builder 5 and, if left to himself, the chances are, 
that the ship he builds will not be much in accordance with the design 
he has proposed. 

With a design properly made tb scale, on paper, the shipwright has 
next to take care that his lines are correctly formed at their full size 5 
that he may be able to give the correct shape of the timbers, in whatever 
direction it may be necessary for the planes of their sides to stand in 
relation to the body, to give the proper support. 

Laying-opf is the process of transferring the lines, that give the 
form of the body, to their true size^, on an extensive floor prepared 
for the purpose, so as to obtain the correct form of all the timbers 
that compose the frame of a ship, and of the other principal timbers. 
In this process the greatest precision is required, to avoid producing 
a distorted design, and risking a wasteful consumption of timber. 

The Process of Laying off upon the Mould-loft Floor, so as to forward 
the Conversion of the differentT imbers. 

1. In proceeding with the explanations required for laying off the 
body of a ship, it is taken for granted that the student is conversant 
with the names of the various timbers of the frame, and the manner 
in which they are combined ; if not, it is necessary for him to study 
these points first, which may be done by consulting the author's 
"Outline of the Actual Building of a Ship." 
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2* When the draught i& designed from which the ship is to he built, 
the laying off upon the mould-loft floor is next to be attended to 5 which 
should be proceeded with in such a manner as to be least subject to 
error, aad, as far as practicable, that the conversion of the timbers may 
go on at the same time, to prevent any delay in proceeding with the 
structure. The moulds, therefore, should be made for the different 
timbers as they are laid off, beginning with the stem, stern-post, foremost 
and aftermost deadwoods, and fore-foot ; which, with the shift of dead* 
wood upon paper, should be sent out immediately for providing the 
pieces. 



Definitions of the different Flam as distinguished upon the Floor, and how 
they are mutually transferable. 

3. In laying off, there are three principal plans, which are distin- 
guished by the names of sheer, body, and half-breadth plans. The 
sheer plan is that upon which all lines are projected as to height and 
length ; it gives the vertical longitudinal form, and from it lines are 
transferred to the half-breadth as to length, and to the body as to 
height. 

4. The body plan is that on which the form of the ship is shown by 
transverse sections perpendicular to the keel, which are transferable 
to the half-breadth plan as to breadth, and to the sheer plan as to 
height. 

5. The half-breadth plan is that on which is shown the form of the 
body by horizontal and diagonal longitudinal sections, from which are 
obtained other sections in the body plan,— *such as the intermediate 
transverse sections, and the oblique sections, as the cant timbers. 

6. The disposition of the several plans on the mould-loft floor, and 
the number of lengths in which the ship is laid ofif, depend upon the 
length of the floor; also how the stem and stern-post, heights of 
breadths and body, are disposed, on its breadth. When of length 
sufficient to lay off in two parts, and of breadth sufficient to admit the 
stem and heights of breadths to be placed at their full heights, it is 
necessary then only to transfer the different lines from the draught to 
the floor, from the scale to the common foot ; making the stations of 
the timbers in the fore body answer for those of the after body, which 
they will do, being at the same distance apart in both bodies, except 
the J distance, which is greater, in consequence of the single timber : 

b2 
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the lines for each body must always overrun at least two stations of the 
other body.* 

7. When the floor is not sufficiently long to take the ship in two 
lengths, the lapng off in that case must be in as few lengths as possible, 
allowing the lines in one length to overrun at least two stations in the 
other, so that there may. be a certainty of the body corresponding and 
being fair longitudinally ; and when the floor is not sufficiently wide to 
take the whole height of the stem and heights of breadths, the stem 
and body must then be laid off with their vertical position the length- 
ways of the floor, and the heights and distances be transferred from 
one plan to the other by means of lines got into corresponding distances 
above the upper edge of the keel in each plan. As the endings of the 
horizontal and diagonal sections may be taken from the stem and stern- 
post, and transferred to the half-breadth plan by means of the fore- 
most and aftermost perpendiculars, they should in consequence be 
drawn in each plan according to their relative situations, and in order 
to obtain the heights of breadths, port-sills, top-side, &c. In the sheer 
and body plans, a level line should be drawn on the draughty at such a 
height above the upper edge of the keel as will take off from the 
extreme height as much as the floor is too narrow ; then, in the sheer 
plan on the floor, from this corresponding level line, set up the heights 
of the port-sills, top-breadth, top-side &c., at the different stations, and 
run the curves off on the floor ; when fair, transfer them to the body 
plan, by setting the height above the same line in this plan at each 
station, and draw in curves, so that the correct heights of the port-sills, 
top-breadth, top-side, &c., may be in the body plan. 

The middle Line of Half -breadth Plan and upper Edge of Keel in 

Sheer Plan. 

8. On one side of the floor, extending the whole length, is drawn a 
straight line, which is made to answer for the middle line of the half- 
breadth plan, and for the upper edge of the keel in the sheer plan. 
This line will likewise answer for the middle line of the body plan, 
supposing the vertical position of the body to he laid lengthways the 
floor, by the floor being too narrow to allow of the body being laid 



* The linei in the half-hreadth plan are made to overrun, that there may he a certainty 
of the fore and after hodies being in a fair surface longitudinally. I1ie five-fourth distance ii 
let off, that a single timber may he introduced, to prevent, where the bodies unite, the butts, 
or heads and heels, coming together, through their being on the opposite side of thefrmme 
in the two bodies. 
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athwart. This line is also madie to answer for the middle line of one 
body and for the boundary line of the other ; and is in general placed 
a little more than the depth of the keel and false keel from the side of 
the floor. To this line, a thin batten with a straight edge is fixed, 
for the convenience of butting the measuring batten when setting off 
the distances. 

To place the Foremast and Aftermost Perpendiculars and Stations 

qf the Timbers. 
9. Perpendicular to the line representing the upper edge of the keel, 
draw in the foremost and aftermost perpendiculars, also the stations 
of the timbers | these stations are made to answer both for the sheer 
and half-breadth plans. — ^The foremost perpendicular must be drawn 
in at such a distance from one end of the floor as to allow room for the 
head to be laid off, provided the length of the floor will admit, if 
not, leave room for the stem only. From this perpendicular set off 
the station both of the foremost timber and dead-flat, and divide the 
intermediate distance according to the room and space ; placing three 
stations abaft dead-flat, in order to regulate the bodies regarding the | 
opening. With respect to the after body, the aftermost perpendicular 
should be so placed as to bring in for this body as many of the foremost 
stations as possible, which will save trouble and prevent a confusion 
of lines. From the aftermost perpendicular, set forward the distance 
of dead-flat, and, as a proof of its correctness, try how the distance to 
some station abaft it corresponds ; and if the whole together, — that is, 
if from the foremost perpendicular to dead-flat, added to the distance of 
the aftermost perpendicular from some station, together with the dis- 
tance from this station to dead-flat, — make the whole space between the 
perpendiculars as given in the dimensions, these stations are correct. 

To get the Stem, Stem-post^ and Counter Timbers^ in the Sheer Plan. 
(EP;Fig. 1, Plate I.) 
10. Draw in the sheer draught a line parallel to the upper edge of 
the keel to the height of the wing transom at the middle line, and one 
upon the floor to correspond to its height, for the convenience of taking 
off from the draught, and for transferring heights above it, which 
will be more convenient than transferring them from the upper edge of 
the keel. Upon this line take the distance from the after perpendicu- 
lar to the after edge of the rabbet of the stern-post, also on the upper 
edge of the rabbet of the keel, and set them off on their relspective 
lines on the floor; draw a line for the after edge of the rabbet, and 
another line before this to the breadth of the rabbet for the fore 
edge, which will give likewise the after part of the wing transom at 
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the middle line ; next draw in the after and fore edges of the stern- 
post, hy taking what it is abaft, and before the after edge of the rabbet 
at the height of the wing transom and upper edge of the keel^ On 
the sheer draught, draw a level line at the height of the lower knuckle 
of the midship counter-timber, and one upon the floor to correspond 
to it, as A B ; then, upon this level line take the distance aft of the 
knuckle from the after perpendicular C D, and set it ofif upon the 
floor ; from this spot and to where the fore edge of the rabbet cuts the 
level line, E F, at the height of the wing transom, draw in the lower 
counter at the middle, to the curve as upon the draught, as E G A, 
which curve may be obtained by drawing any number of intermediate 
level lines, and taking the distance aft upon them from the after per- 
pendicular. To get the lower counter at the side, set below the level 
line, A B, drawn for the lower knuckle of the midship counter- timber, 
what the lower knuckle is to round down, and draw the line ab; and 
from where the level line at the height of the wing transom cuts the 
fore edge of the rabbet, draw a line, E c, to the sheer of the wing tran* 
som, and below and parallel to it another, mn, to what the transom 
is to round down; and upon this line set ofif the round forward,*, of the 
wing transom, which will be the place for ending the lower counter at 
the side. From this ending, to where the round down of the lower 
knuckle, a, cuts the midship timber, draw in the curve of the lower 
counter, adi,B,t the side similar to the midship one : this vrillbe suffix 
cient to be done to these timbers at present, as the whole projection of 
the counter timbers cannot be obtained correctly until the top-side is 
run ofiT; yet it is necessary to have the lower counter^ as the main 
breadth line aft generally ends on it. 

(BOX; Plate IL, Fig. 2.) 

11. In laying off the stem, the fore edge of the rabbet is first got in 
by drawing any. number of lines upon the draught, and others to cor- 
respond to them on the floor; and drawing a curve, rfe, through the 
spots, making the lower part come in fair with the lovper edge of the 
rabbet of the keel. If the rabbet is on the after edge, the fore edge of 
the stem is set ofif parallel to it, if not, the distance may be taken and 
set ofif upon the level lines, and the curve, a be, got in ; then the after 
edge is set ofif parallel to the fore edge, making fair with the upper 
edge of the keel. 

To place the Body Plan upon the Floor. (Plates I and II., Figs. 1 and 3.) 

12. The position of the body, as before described (8), depends on 
the size of the floor. When the vertical position is placed athwart the 
floor, one jof the stations of the timber is made to answer for the mid- 



ON LAYING OFF SHIPS. / 

die liiie, atid lines, ssy^ are drawn on each side, and parallel to it, at half 
the moulded breadth, for the boundary lines of the two bodies : in this 
case the^ middle line of the half-breadth answers to the upper edge of 
the keel< But if it is neces9ary to place the vertical position of the 
bddy lengthways on the floor, then the middle line of the half-breadth 
plan answers to the middle line of one body, and for the boundary line 
of the other^ and a line is drawn parallel to it, at the distance of half 
the moulded breadth, to answer for the other boundary and middle lines; 
taking, in this case, one of the stations for the upper edge of the keel. 

To get in the Half -Siding of the Stem and Stern-post. 

13. On the line intended for the middle line of the fore-body, set otf 
the heights of the head of the stem and the lower side of the lower 
cheek ; at those places, and on the upper edge of the keel, set off half 
the given dimensions of the stem, and draw a line in for the half- 
siding, as given in the table of dimensions j within it draw another, to 
the depth of the rabbet ; then, upon the middle, in the after body, set 
up the heights of the post and deck : at these places, and at the upper 
edge of the keel, set off the half given dimensions of the stern-post ; 
draw a line in for its half-siding, and within it another for the depth of 
the rabbet. 

To get in the Height and Breadth of the Main Breadth Line. 

14. In proceeding with the laying off, the height and half-breadth of 
the main breadth line must next be run off, so as to obtain in the body 
plan a fixed spot for every transverse section or timber ; these heights 
and breadths are taken from the draught, for convenience of setting 
off, in the following order : — 



MAIN BREADTH AFTER BODY. 


FJftAMES. 


Height. 


Half-Breadth. 


Feet. 


Inches. 


Feet. 


Inches. 


® 
3 
5 

7 
9 
1 
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From this table form they are set off on the floor to the common feet.: 
the heights and breadths may be set off at the same time by having a 
measuring batten suflBciently long, and by making distinguishing marks 
round the spots as they are set off; by so doing considerable time is 
gained. The spots being pbtained on the floor, a batten is penned through 
them, and in making it fair, great care must be taken to deviate as little 
as possible from the spots ; if an alteration should be necessary to get a 
fair curve, it must be made by passing without one spot and within 
another, if practicable ; for by constantly going without or keeping 
within, the breadth is affected, which may considerably alter the dis- 
placement ; observing always to keep the batten fixed, at dead flat, to 
a spot for the moulded half-breadth. 

To obtain the Endings of the Main Half-breadth Line. ' 

15. To end the main half-breadth line forward, draw parallel to the 
middle line in the half-breadth plan, the half-siding of the stem, taken 
from the body plan at the height of the main-breadth, and square down 
to this half-siding where the main breadth cuts the fore and after edges 
of the rabbet. Then, make the point where the fore edge of the rabbet 
cuts the half-siding, the centre; taking the breadth of the rabbet, 
as squared down, as the radius ; describe an arc towards the middle line, 
and let the main breadth line run in fair with the back of this arc. 
To end the main breadth line, aft, square down where it cuts the lower 
counter at the side, and upon this squaring down set off the breadth, as 
given in the draught. 

To trantfer the Main Breadth pom the Sheer and Half-Breadth Plans 

to the Body Plan. 

16. The height and breadth of the main breadth line are transferred 
to the body plan, by taking the heights in the sheer at every station, 
and drawing level lines at those heights in the body plan : then, upon 
these lines set off the different breadths of the corresponding stations, 
taken from the half-breadth plan ; by which means a spot is obtained 
in the body plan, at the height of the breadth for every timber. 

Radius of Main Breadth Sweeps. 

17. When the body sweeps at the main breadth, take from the body 
at the draught the radii of all the timbers, and set them off on the floor 
in the half- breadth plan. Through the spots draw a curve, from which 
may be obtained, when wanted, the radii of all the intermediate sections ; 
from this curve take the radius of every section and set it off on its 
corresponding height in the body plan, from the half-breadth spot pre- 
viously obtained, and from these spots as centres, sweep down, from the 
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main breadths^ arcs of circles, as far as the curve of the body will allow : 
then draw a curve through the centres of breadth, and rase in the level 
lines between them for the heights of breadths. But should the body 
have no main breadth sweeps, the level lines for the heights may be 
rubbed out, as they are only struck in with chalk, for the purpose of 
getting in spots for the breadth at every station, at the height of the 
main breadth. 

To complete the Body below the Main Breadth. 

18. Draw in the body plan upon the draught the diagonals for the 
heads and heels of the timbers, which are determined, according to the 
new mode of building ; by the form of the body, so that the timbers may 
be as straight as possible, and of such lengths as can be procured. In 
the middle, between the heads and heels, and from about fourteen to 
eighteen inches below the floor head, draw other diagonals for the sir- 
marks, also one between the floor sirmark and keel, for the floor guide. 
Now, to transfer these diagonals from the draught to the floor, produce 
them to the line for the upper edge of the keel, and to the boundary 
line of the body, and take their distances up the middle line and out, 
and up the boundary line, setting them off on the corresponding lines 
of the body plan upon the floor, from which draw in the diagonals. 
Take off from the body on the draught, by means of a scale, the distance 
that every timber is from the middle line on each, in the direction of 
these diagonal lines, as in the form which follows, and set them off on 
the floor. 



DIAGONALS. 


FRAMES. 


Floor Sirmark. 


Floor Head. 


Feet. 


Inches. 


Feet. 


Inches. 


© 
B 
D 
F 
H 
K 






* 



Pin a thin batten through the distance thus obtained, and for the pre- 
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sent chalk in the curves for the timber^ bringing the batten iti fair tvith 
the back of the arc of the main breadth sweeps. 

19. To end the timbers at the lower part, where they come upon the 
straight and parallel part of the keel, draw below the upper edge of 
the keel a line parallel to it^ to the depth of the rabbet ; upon this liiie, 
and upon the upper edge, set off a spot from the middle line, equal to 
the half-siding of the keel ; and from these two spots describe towards 
the middle line an equilateral triangle, its sides being equal to the depth 
of the rabbet ; and it is to the back of the upper arc for forming this 
triangle that the timbers must be brought in fair. To end the timbers 
aft, where the keel tapers, strike in below the middle line in the half- 
breadth plan, tlie half tapering of the keel, and within it the depth of 
the rabbet ; then, at the station of every timber in the half-breadth 
plan, where the keel tapers, take the distance from the middle line to 
the line for the inside of the rabbet, and set it off, on its proper heighty 
from the middle line in the body plan, which gives the ending. To 
end these timbers forward, which come upon the tapering of the keel, 
the same must be done as for the after timbers ; but where the keel 
curves upwards, the line for the inside of the rabbet must be drawn in 
the sheer plan. To obtain the place of the inside of the rabbet on this 
plan, it will be sufficiently correct to take the middle at the upper part 
of the stem, and one-third from the fore edge at the lower part ; then, 
where the stations cut this line, to take their heights from the upper 
edge of the keel, and transfer them to the body plan ; setting them off 
on the line for the inside of the rabbet in this plan : the same is done 
for those timber's which end upon the rabbet of the stern-post. 

To fair the Body longitudinally. 

20. Having thus got in the body below the main breadth, it becomes 
necessary to try its fairness longitudinally, by running off different 
longitudinal sections ) and though it may not be desirable to run off 
on the floor no more lines than necessary, both on account of dispatch 
and to prevent confusion, yet as a fair body is the main object, we 
must spare no pains nor number of lines to effect it. The diagonal lines, 
as already got in upon the body, may be run off first, which will prove 
the body in the directions in which they cut it. Take upon a thin-edged 
batten in the diagonal direction the distances of every timber from the 
middle line, and set them off from the middle line in the half-breadth 
plan on the con-esponding stations, and pin a thin batten to the spots. 

To end the Diagonal Lines. 

21. To end these curves forward, take from the body plan the height 
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from the upper edge of the keel, to where the diagonal cuts the outside 
of the stem ; take also the height to where it cuts the inside of the 
rabbet ; and transfer these heights to the sheer plan, the former so as to 
cut the aft side of the rabbet of the stem, and the latter so as to cut 
the inside of the rabbet ; squaring down these two spots to the middle 
line of the half-breadth plan : then, take from the body, in the diagonal 
direction, the distance from the middle line to where the diagonal cuts 
the outside of the stem, and set it off in the half-breadth plan, on the 
line squared down from the after edge of the rabbet, which will be a 
spot for the ending of the diagonal, if the form of the body be such as 
to require the curve to end at the aftet- edge. Next take the distance 
on the diagonal in the body plan, from the middle line to where the dia- 
gonal cuts the inside of the rabbet^ and set it off in the half-breadth 
from the middle line, on the line squared down from the sheer plan for 
the inside of the rabbet, which will be a spot for the ending of the 
diagonal, in case the curve ends at the middle of the rabbet ; this 
will be easily seen, for in bringing the Curve down to this last spot, if 
it should fall within the former one, it is properly ended ; should it fall 
without the former one, it must be brought to it, Which will be the 
proper ending of the curve. The diagonal lines aft, which cut the 
body below the wing transom, are ended in the same manner as those 
forward j and when they cut the wing transom, it will be necessary, 
before they are ended, to get in the margin. 

To draw the Margin of the Jfinff Transom in the Body, Half-Breadth 
and Sheer Plans. (Plate L, Fig. 1.) 

22. A level line, EP, must be drawn in the sheer and body plans, at 
the height of the wing transom, at the middle line *y and in the sheer 
plan, where it cuts the fore edge of the rabbet of the stern-^post, draw 
a line ,E e, to the sheer that is intended to be given to the transom, and 
below it, a line parallel, as mnjUi the round-down that is as intended 
to be given to it; uJ)on this last line set off a spot,<, for the round- 
forward, and this spot will give the round-down below the sheer, in the 
sheer plan, which must now be transferred to the body and half-breadth 
plans. Project its height into the body plan, and there draw a level 
line,tAr ; also, project down its distance forward into the half- breadth plan, 
and draw a line there, s i, perpendicular to the middle line ; upon this 
line, and upon the level line just drawn in the body plan, set off the 
given half-^breadth of the wing transom, which gives a spot in the body 
plan for the round-down below the sheer, and a spot in the half-breadth 
plan for the round-forward of the wing transom. Then, to get the 
curve between this spot and the middle line, draw in the half-breadth 
plan the roimd-forward, by squaring down from the sheer where the 
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middle line of the wing transom cuts the fore edge of the rabbet, so 
as to cut the middle line of«the half-breadth plan; from this spot 
c, to the spot t, for the half -breadth of the wing transom, describe 
a curve to an ellipse. To obtain this curve, draw several lines pa- 
rallel to the middle line, one of which, op, must be placed at the 
half-siding of the deadwood from the middle line, which will answer, 
when run off in the sheer plan, for the stepping line ; another must 
be placed, t c, at the half-breadth of the wing transom, and others 
between these, at equal distances of about 16 or 18 inches apart: 
though, for correctness, when laying off the transoms, other lines may 
be placed at half the common distance ; one, iff, next to the one at the 
extremity of the wing transom, and another, off, next the stepping 
line. These lines, which are commonly called buttock lines, may next 
be transferred to the body plan, drawing them parallel to the middle 
line, and at the same distance from it as in the half-breadth ; then, from 
the point i, in the sheer plan, draw a line, ta?, upwards, parallel to the 
rabbet of the post, to cut the level line, EF, at the height of the wing 
transom, and square down the point ^, to the buttock line, i c, at the ex- 
tremity of the wing transom ; then, from this point to the point c, at 
the middle line, describe a portion of a, circle, cp o, and where each but- 
tock line cuts it, project spots up to the level line, EF, at the height of 
the wing transom, and from these spots draw lines downwards, parallel 
to the rabbet of the post. When this is done, draw in the body plan, 
below the level line, F N, at the height of the middle of the transom, 
an arc of a circle, N m o, to the round-down of the transom, square to 
the sheer ; and where each buttock line cuts it, take its distance below 
the level line, and set it off on the line E x, square to the sheer, below 
the sheer line at the middle of the transom in the sheer plan, and from 
these spots draw lines parallel to the sheer. Then, where these lines 
cut the lines drawn (downwards from the level line EF, at the height 
of the wing transom) parallel to the rabbet of the post, project spots 
to the corresponding buttock lines in the body plan, and draw a curve, 
Noc, through them ; this will give the round-down of the transom 
below the sheer, and project them likewise down to the corresponding 
buttock lines in the half-breadth plan ; and draw a curve, C o i, through 
them ; this will be the round-forward. Then, by drawing a curve, E o i, 
through the intersection of the lines parallel to the rabbet of the post 
and sheer of the transom, the curve for the upper side of the wing 
transom is obtained in the three plans : below the curve for the upper 
side of the transom, in the body plan, draw another parallel to it, the 
depth of the margin, which is called the margui line; and where this lower 
curve cuts the half-siding of the stem-post, project it to the fore edge 
of the rabbet in the sheer plan ; and square it down to the half-siding 
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of the post in the half-breadth plan. When this is done, draw a curve, 
parallel to the round-forward of the transom, which will give the mar- 
gin line in the half-breadth plan ; from this the margin must now be 
obtained on the sheer plan ; to do which, square up from the half- 
breadth plan, where the buttock lines cut the margin in this plan, and 
on these lines project from the body plan where it is cut by the corre- 
sponding buttock lines. A curve passing through these spots gives the 
margin in the sheer plan, and likewise the ending of the buttock lines 
in this plan. 

To end the Diagonal Imes which cross the Margin. 

23. In the body plan, take the distance square to the middle line 
from where the diagonal cuts the margin, and set it off in the half- 
breadth plan, perpendicular to the middle line, so as to cut the margin ; 
at this intersection, n, draw a line, n x, square to the middle line ; then, 
in the body plan, take the distance from the middle line, in the direc- 
tion of the diagonal, to M'here it cuts the margin, and set it off from 
the middle line in the half-breadth plan on the line, n x^ just squared 
out J which spot, X, will be the ending of the diagonal. 

24. The body being faired by the diagonals, it would be well to 
prove it in other directions, more oblique to its transverse curvature : 
this may be done by horizontal and vertical longitudinal sections. 
The buttock lines, which have already been got in the body and half- 
breadth plans, will answer for fairing the after body in a vertical longi- 
tudinal direction. These lines are run off in the other plan, by taking 
the height from the body plan where each timber cuts them, and set- 
ting off those heights on the corresponding timbers in the sheer plan ; 
a curve passing through the spots will give the vertical section, which 
will end at the squaring up of the corresponding buttock line already 
got in for obtaining the margin. To prove the body in a horizontal 
direction, strike in upon the after body level lines at equal distances 
from that at the end of the wing transom, K i, from about two to three 
feet apart ; strike them also in the fore body, and likewise in the sheer 
plan, across the stem and stem-post. To run these lines off, from the 
body plan take the horizontal distance from the middle line to where 
every timber cuts them, and set them off from the middle line in the 
half-breadth plan on the corresponding stations of the timbers i and at 
the after body, where these lines in the sheer plan cut the buttock 
lines, square them down to the corresponding buttock lines in the 
half-breadth ; and through the whole of these spots pass a cuitc, 
ending the one at the height of the wing transom, at the point w];ere 
the buttock line drawn at the half-breadth of the transom intergects 
the round-forward at i ; and ending those below, by £qaaring down 
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from the sheer plan to the middle line of the half-breadth plan their 
intersection with the middle and fore edge of the rabbet of the post ; 
setting off on these squarings down respectively, the half^breadth of 
the post, and distance from the middle line to the inside of the rabbet^ 
taken from the body on the corresponding level line, observing the same 
method for determining whether they end at the middle or outer edge of 
the rabbet, as was explained for ending the diagonals (21). To end the 
level lines forward, square down where they intersect the middle and 
after edge of the rabbet in the sheer plan, and set off on these squarings 
down the half-breadth of the stem and end them as in the after body. 
Should the timbers taken from the draught not be sufficient to prove 
the body at the extremities, other timbers, called proof timbers, must 
be got in forward and aft, nearer to the extremities, and the diagonal, 
vertical, and horizontal sections corrected by them. The body being 
thus faired and proved by vertical, horizontal, and diagonal sections, 
the timbers, and all sections that it is necessary to preserve, are 
rased in. 

To get the Form of the Top- Side on the Floor. 

25. The mode of proceeding with that part of the body on the floor 
which is above the lower height of breadth, must depend on the manner 
in which the top- side is constructed ; if it should be constructed with 
a straight of breadth and upper breadth sweeps, the first thing will be 
to run off in the sheer plan on the floor the heights of the upper height 
of breadth, top-breadth, and top-side, which must be transferred to 
the body plan at every limber, and level lines stuck in for them 5 and 
from where each timber cuts the lower height of breadth, square up to 
the corresponding upper height, which gives the straight of breadth in 
the body plan. Then, from where these squarings up cut the different 
level lines or heights, describe upwards arcs of circles, the radii of 
which must be taken from the draught. The breadths of top-breadth 
and top-side must now be got in the half-breadth plan, after which 
they must be transferred to the body plan, by taking the breadths 
at every timber and setting them off on the corresponding heights 
already obtained ; from these breadths to the backs of the arcs de- 
scribed upwards, from upper height of breadth, draw curves similar to 
those in the draught. The whole of the top-side being of the same 
form (if constructed so), except where the flair of the body forward 
gives it different. As soon as the midship timber is got in, a mould is 
made to the form ; from the point of contrary flexure upwards, which 
is called the back hollow ; this mould is made to extend higher up and 
lower down, increasing in curvature downwards, and lessening in curva- 
ture upwards j as by it the upper part of all the timbers^ except those 
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forward, are got in, keeping it well to the back of the arcs and to the 
spots for the top- breadth and top-side : the timbers forward nmst be 
got in by the eye, and faired by a number of level lines. Having com- 
pleted the timbers of the top-side, their fairness must be obtained by run- 
nipg off several level lines between the heights of main andtopbreadth and 
port-sill lines. In the after body, these level lines should be so placed, 
that by means of their ending, the fore and aft view of the side counter 
timber may be obtained ; one must, therefore, be placed at the height 
pf each knuckle, and as many between the lower knuckle and wing 
transom, and between the upper knuckle and top-breadth as may be 
thought necessary : the position of the upper counter must now be 
obtained, in order to get the place of the knuckles. 

To get the Counter Timbers. 

26. The stern timbers at the middle line and side, as high as the 
lower knuckle, have already been got in ; the height therefore of the 
lower knuckle is determined. At the place of intersection of the side 
timber with the midship, draw a line, az,to the rake that is intended to 
be given to the upper counter ; this will be a chord to the curve of the 
upper counter at the side : upon it set off the depth of the upper 
counter, which gives the upper knuckle at the side, z; at this height, 
and ^ the lower knuckle, strike in level lines, a b and z b, in the body 
plan, and run them off in the half-breadth plan, producing them be- 
yond the after timber as far as the stern timbers rake beyond it, and 
keeping their directions between the main and top breadth lines. Upon 
these lines project down from the sheer plan the upper and lower 
knuckles at the side ; take their breadths at these places from the 
middle line, and transfer them to the body plan at the corresponding 
level lines, which gives the fore and aft projection of the side counter 
timber at the places of the knuckles : proceed in the same manner, by 
running off level lines, to obtain its projection below the lower 
knuckle. 

27. To determine the place of the upper knuckle at the middle, 
transfer from the sheer to the middle line of the body plan, the height 
of the lower knuckle. A, at the middle, and take the depth of the 
upper counter upon the inclination, a z, of the side timber in the body 
plan, and set it up from this height on the middle line ; this gives the 
height of the upper knuckle, g, at the middle, giving an excess of round 
to the upper counter rail, which should always be the case, as producing a 
better appearance by increasing in curvature as they proceed upwards* 
This height must now be transferred to the sheer plan, and a line, Aa, 
drawn from the lower knuckle at the middle up to it, parallel to the 
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line that represents the chord of the arc of the upper counter at the 
side, which will be the chord of the upper counter at the middle. 
This method of constructing the upper counter, will much facilitate 
the setting of the knuckles when actually building, as the two ends of 
the arc at every timber will be at the same distance from each other in 
the direction of the timber, and the chords of these different arcs will 
be out of winding with each other. From the lower knuckle at the 
middle, and at the distance of the knuckles apart, draw in the curves 
\ mx and anXyol the upper counter ; we have then the timbers in 
the sheer plan as high as the upper knuckle. 

To determine the Timbers above the Upper Counter. 
28. Draw in the sheer plan, from the upper knuckle at the middle 
line, the rake, ^o, of the midship timber; and as the round aft of the 
stern is a portion of a cylinder, the midship timber being parallel to the 
axis, will be a straight line ; but the side timber, not lying parallel to 
the axis, will have its aft side curved. Strike in upon the sheer and 
body plans, at the same heights, any number of level lines, and run 
them off in the half-breadth plan 5 then, from where the level line, at 
the height of the upper knuckle, at the side, cuts the rake of the mid- 
ship timber below the knuckle produced down, project to the middle 
line of the half-breadth plan ; and from this spot to that one alteady 
projected down from the knuckle at the side, on the corresponding 
level line, draw a curve. These curves, which cut the midship timber 
obliquely, are not circles, because the round of the stern is supposed 
to be a cylinder, whose axis is parallel to the midship timber ; therefore, 
lines which do not cut the midship timber at right angles are not cir- 
cles, and must consequently be determined by a particular method ; as 
follows : — Draw perpendicular to the midship timber, a line^ S z^ passing 
through the upper knuckle at the side, producing the midship timber 
to cut it ; then, take the distance on this line from the midship to the 
side timber, and set it off on the middle line in the half-breadth plan, 
and from this spot to the spot before obtained upon the level line, pass- 
ing through the upper knuckle at the side, draw an arc of a circle, by 
the common method, the radius being equal to the semidiameter of 
the cylinder : this gives a round aft square to the rake, or perpendicular 
to the axis of the cylinder. Now from this, to obtain the oblique 
round aft, draw in the half-breadth plan any number of ordinates 
parallel to the middle line, between it and the spot for ending the 
level line ; where these ordinates intersect the square round aft, take 
the distances from a line dravni (square to the middle line) through 
the ending of the level line at the height of the upper knuckle, and 
set them off in the sheer plan, on the line that "was drawn square to 
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the rake ; from the spots so determined draw upwards, lines parallel 
to the midship timber, and where they cut the level line that passes 
through the upper knuckle at the side, project down to the corre- 
sponding ordinates in the half-breadth plan. A curve through these 
spots will give the oblique or horizontal round aft of the stern : this 
is the curve for the whole of the level lines or horizontal sections of 
the stern ; for all sections which are parallel to each other on the sur- 
face of the same cylinder, must have the same curvature. The correct 
right-aft curvature being thus obtained, there now remains to com- 
plete, both in the body and sheer plans, the side timber above the 
upper knuckle ; therefore project down from the sheer plan to the 
middle line of the half-breadth- plan, the intersection with the midship 
timber of all the level lines which are above the upper knuckle. From 
these spots draw curves parallel to the oblique round aft; the intersec- 
tions of which, with their corresponding level lines, must be squared 
up to the same level lines in the sheer plan ; when a curve passing 
through these spots will give the correct form of the after edge of the 
side counter timber. But as the level lines in the half-breadth plan 
were produced without any guide abaft the after timber, and faired 
only by the eye, it will be necessary to complete the fore and aft pro- 
jection of the timber in the body plan, before it is finally drawn in 
the sheer plan ; to do which, from the half-breadth plan take the 
breadths at the endings of the different level lines, and set them on the 
corresponding level lines in the body plan ; through the spots thus ob- 
tained pass a curve ; if they give a fair curve, the endings of the level 
lines in the half-breadth plan are correct, if not, these endings must 
be altered till the curve is fair. The after edge of the side counter 
timber in the sheer plan must now be altered to conform to these 
endings, by squaring them up, which will finally give the projection, 
and may accordingly be rased in. When there are no upper breadth 
sweeps, nor straight of breadth, the topsides may be got in imme- 
diately from the draught ; but it is to be recommended in all cases to 
use a back-hollow, in order to get a fair side, and to give the same 
curve to the timbers, extending it as far forward as can be applied. 

29. The topside being made fair, the timbers which have been drawn 
in chalk may now be rased in 5 at the same time rasing in upon them 
the heights of the top-breadth and top-side, as at those places ribbands 
will be stationed, and bevelling spots given. As the distance between 
the main and top breadths will be too great to be without ribbands and 
bevelling spots, the heights of the port-sills may be got in, as it will 
be convenient to have them on the moulds ; and, from nine to twelve 
inches below them, lines may be run oflf in the body and half-breadth 

c 
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plans for the places of tbe ribbands and bevelling spots ; also one at 
about sixteen inches above the gun-deck sill for the situation of the 
cross-spalls ; run oflf, likewise, in the sheer plan, the cutting down and 
stepping lines. The height of the cutting down is taken from the 
draught, but it should be proved, by running in the scantlings of seve- 
ral timbers, to see that it3 height makes a fair curve with the inside of 
them. 

To get the Stepping Line. (Pigs. 1 and 3.) 

30. Tbe stepping line is obtained by striking, in the body and half- 
breadth plans, the half-breadth of the deadwood from the middle line, 
and taking from the body plan the height above the upper edge of the 
keel to the intersection of this line with every timber, and setting them 
oflF in the sheer plan ; squaring up also from the half-breadth plan the 
points where it cuts the diflferent level lines, to their corresponding 
level lines in the sheer plan : a curve passed through these spots, 
breaking in fair with the after edge of the rabbet of the stem forward, 
and fore edge of the rabbet of the post aft, at the place where the 
half-breadth of the post and stem is equal to the half siding of the 
deadwood, will give the stepping line in the sheer plan. 

To make the Moulds and take the Bevellings of the Square Body. 

31. The form of a vertical transverse section in the body plan gives 
the shape of two assemblages of timbers, and that strength may be 
given by the connection of the timbers that compose one frame, the 
heads and heels of those in one assemblage are brought near the mid- 
dle of those in the other ; the moulds, therefore, which are made from 
the body plan, and which are thin deals formed to the curve of each 
transverse section, must have one set to overrun the other, agreeable to 
the shift determined. The floor mould is made equally on each side of 
the middle line : the first futtock to extend from the deadwood to the 
distance that it is to overrun the floor head ; the second futtock to ex- 
tend from the floor head to the distance that it is to overrun the first 
head ; the third futtock, from the first to the distance it is to overrun 
the second, and so on according to the numbers of the timbers. But, in 
the new system of building, where there are made- floors, the moulds 
must be formed differently. In this system, the first futtock butts upon 
a cross timber, which extends equally on each side of the middle line j 
and instead of the common first futtock, timbers called half floors are 
used, which abut on the middle line, or overlap each other with a 
short scarph. {See Moulds, Plates I. and II.) 

32. In the first case, that is, on the old system, the first, second. 
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and third futtock moulds are made^ so that each may give the form of 
two timbers and their opposites ; therefore, each edge of each mould 
must have the form of a timber. It is sometimes the case, that one 
mould is made to give the form of several timbers, by taking spiUings ; 
but this is not to be recommended, for to have the true form is of more 
importance than to save a little board ; moreover, the saving would 
be to a very small extent ; for, with care, old moulds may be worked 
up for several ships, and will be better than when made of new stuff, 
since being well-seasoned they will not fly. Upon these moulds are 
marked the diagonals, which are the stations of the ribbands, heads, 
and heels, and at which places the bevellings of the timbers are given. 
The heads and heels are distinguished upon the moulds by a single 
line, in the direction of the diagonals 5 while the sirmarks or stations 
of the ribbands are marked by a line crossed thus (;j(). 

33. Upon the lower end of the first futtock are marked the upper 
edge of the keel and side of deadwood ; the upper edge of the keel 
being given, in order to apply the cutting down batten when moulding 
the inside of the timber ; as, without attending to this, the timber may 
be cut so small, that when the ship is dubbed out, it may be found 
necessary, for want of wood, to carry the cross chock higher up. The 
side of the deadwood is given for cutting off the heel ; it also gives 
the direction for applying the cutting down batten when moulding the 
inside. These moulds must be marked on both sides, as the timbers of 
both sides the ship are moulded by them. 

34: In the second case, or new system of building, the moulds are 
marked as in the first case, with this exception, — that the first futtock 
moulds butt on the head of the cross timber, and the half-floor moulds 
have marked on them the side of the deadwood, the upper edge of the 
keel, and middle line. The floor • mould, in the first case, is made to 
mould the whole of the floors both in the fore and after bodies ; and 
as in the fore body the floors are on the aft side of the frame, and in 
the after body they are on the fore side, they will be placed on oppo- 
site sides of the mould, — those of the fore body on the after side, and 
those of the after body on the fore side of it. 

35. The floor mould is a batten mould with a joint at the middle line, 
where it is united by hinges, and is of suflGicient depth to take the 
rising of the most acute floor. The lower batten is made to the form 
of the midship timber, the outer end batten is fixed to it, and placed 
in the direction of the diagonal at the floor head ; the inner end batten 
is placed with one edge in the direction of, and at the middle line, and 

c 2 
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is equal in breadth to the half-siding of the keel. This batten extends 
from the upper edge of the keel to such a height as to have marked on 
it the cutting down of the aftermost floor ; the upper batten is straight, 
and united to the two end ones. Between the second end battens, 
others are placed as braces in the situation of the diagonals, and in 
their direction at the floor sirmark, floor guide, and necessary bevel- 
ling, and in other places where it may be thought necessary to give 
bevelling spots. One-half of the mould is made first, from which the 
other half is formed ; the two are then united, as before described, by 
means of hinges at the middle line. The mould being made, it is laid 
open in its position upon the floor, and the rising of all the floors 
squared up on the edge of every batten : to these spots the first fut- 
tock moulds of the corresponding timbers are then applied and rased 
across the battens ; the two parts are now folded together, and the 
rising of the floors upon one half marked upon the other, and rased 
across the battens again by means of the corresponding first futtock 
moulds. {See Floor Mould, Plate I.) 

36. As the battens upon the .mould are placed well to the heads and 
sirmarks of the after body which have in general the most rising, the 
directions of the heads and sirmarks of the fore body, they must 
therefore be rased upon these battens, in order to have their true po- 
sition ; the height of the cutting down line for each floor, in order 
to mould the inside, is now got upon the middle batten, and rased 
horizontally across. 

37. In the second case, or new system, the forms of the cross tim- 
bers are given in the same manner as for the floors in the old system, 
as high as the cross timber head, 

38. Where the timbers of the topside are of the same form, one 
mould for each body is made to the whole of the fourth futtocks and 
top timbers, by placing the mould at every section and marking on it 
the alteration of the different timbers at the lower end, by means of the 
third futtock moulds. In moulding the timbers, these alterations of 
the form as rased on the mould are bored through with a small gim- 
let, and the third futtock mould applied to them. When this method 
is not practised, the moulds are given as for other timbers, marking 
upon them the height of topside, top breadth, port- sills, and every 
other place at which bevellings are to be given. (Note 2.) 

To take the Bevelling of the Square Body. 

39. The square body being a projection of all the timbers or trans- 
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verse sections upon a vertical plane^ it will give the distance that each 
section is vj^ithin (or without) the other in the distance they are apart ; 
these distances, therefore, set within or without a square, at the distance 
the sections are apart, or the room and space, will give the angles formed 
by the plane of the sides of the timber with the body longitudinally. 
The manner frequently pursued to obtain these angles or bevellings, is 
by marking in the half-breadth plan the siding of the timber on each 
side of the joint, on the different diagonals, level lines, port-sills, main 
and top breadth lines, taking the distances of these several lines at the 
spots from the middle line, and setting them oflF on their corresponding 
lines in the body plan ; with a thin batten or pair of compasses, take 
the shortest distance of these spots, so obtained, from the joint or tim- 
ber, and set them off within or without a square at the siding of the 
timber, which gives the diflferent bevellings. But as this process is 
tedious, the following is given as sufficiently accurate for practice : — 
Upon a board whose breadth is equal to the room and space, draw a 
line square to the edge, and with a thin-edged batten, tnke from the 
body plan, at the diagonals and bevelling spots, the shortest distances 
of the timbers from each other, the standing bevellings being obtained 
by beginning with the foremost timber in the fore body and the after- 
most timber in the after body, taking the graduations of every timber 
as far as the midship one ; the under bevellings are obtained by be- 
ginning with the midship one, and proceeding forward and aft to one 
timber beyond the foremost and aftermost sections, setting off these 
graduations for the under bevellings below the line squared from the 
edge of the board, and those for the standing bevellings above it. From 
these different spots draw lines to where the square line cuts the 
opposite edge of the board, and the angles formed by these lines with 
that edge will give the angles made by the planes of the sides of the 
timber with sections square to the timbers, as they give the bevellings 
square to the curve. If the body should have a considerable curvature, 
these lines for obtaining the bevellings must be considered only as 
chords I in such a case, to obtain the bevelling, a straight- edged batten 
must be applied to the extremities of the curve between the two joints 
in the half-breadth, taking the round at the distance of the siding of 
the timber from the joint; setting it off at the same distance from the 
edge of the board from the corresponding chord, which will give the 
bevelling at that place. 

40. This method of taking the round is not perfectly correct, because 
the lines drawn on the board are chords to sections square to the body, 
whereas the lines in the half-breadth plan seldom are ; it is, however, 
near enough for all practical purposes, as the difference would be in- 
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considerable. This curvature may be noticed at the extremities ; in 
other parts it is not worthy of attention. The method sometimes 
pursued to allow for this round is, to take the under bevellings, and 
reverse them for the standing bevellings 5 this will certainly leave wood 
on the obtuse side, but there will be a deficiency of wood on the 
acute. 

Upon the Bevelling Boards^ (Plate II.) 

41. Bevelling boards are made for each body, to contain the bevel- 
lings of the first, third, and all the futtocks that are on one side of the 
frame ; others are made for the floors, second futtocks, and all the tim- 
bers contained on the other side of the joint of the frame. Tlie breadth 
of the boards is, in general, equal to the siding of the lower timbers, 
and of length sufiicient to take the bevellings of all the square timbers 
in each body that are on the same side of the joint, provided such length 
be convenient for use. A margin line is drawn from the edge of the 
board, allowing suflScient room for the distinguishing number or letter 
of the timber. Upon this line are set off equal distances, about half an 
inch apart; it is from these divisions that the different bevellings are 
drawn. All these bevellings, at the same sirmark or head of the dif- 
ferent timbers, are placed together, and in the midst of them, at the 
center of the board, is swept a circle, in which is expressed the name 
of that sirmark or head. Eacl\ bevelling board is headed with the 
different timbers, the bevellings of which are given on the board. 

42. The boards being prepared, the bevellings are transferred to 
them by means of the board upon which the graduations have been set 
off. This is done by placing the two edge to edge, and applying a 
straight batten to the different bevellings on the broad board, bringing 
the corresponding spots on the unmarked board well to it, and rasing 
across accordingly. In case any bevelling board should be lost, dupli- 
cates are in general kept at the mould loft as a reserve. 

The Stem Mould. (Plate II.) 

43. The stem mould is a batten mould, having one of the battens 
fastened to its after edge, and equal in breadth to the rabbet when it is 
on the after edge ; another batten, about two inches and a half wide, is 
made well to the curve of the fore edge, which two battens are united 
together by cross battens and give the moulding of the stem. These 
cross battens may be placed at the height of every sirmark, in order 
to give the stations of the harpins ; they may also be placed at the 
main breadth, top breadth, and port-sills, 4 n^ould is made to each 
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piece of stem separately, giving the form of each scarph ; upon the 
stem mould is marked the height of the decks, for placing the knigbt- 
head bolts, and the height of the cheeks, for the tapering of the siding : 
a perpendicular line must likewise be got upon it, for setting the stem 
in its proper position, giving the distance of this perpendicular from 
some square station. (Note 3.) 

The Apron Mould. (Plate II.) 

44. The mould for the apron is made to the concave or aft side of 
the stem mould; its scarphs give shift to those of the stem. The 
apron mould, if of considerable width, should be a batten mould ; 
otherwise, being heavy, it would be liable to split. The width of the 
apron is governed by the scantling of the timbers, so that the knight- 
bead may have sufficient seating ; to obtain this, the scantling of the 
timbers at different heights should be run off, and taken in a fore and 
aft direction and set off accordingly. It is necessary to have one sir- 
mark upon the apron mould, observing to mark the same on the mould 
of the stem, so that they may be brought into their true position with 
each other. 

Fore-foot Mould. (Plate II.) 

45. The mould which is made to the foremost piece of keel or fore- 
foot is a batten -mould, with the upper batten made to the curvature of 
the rise of the upper edge of the keel, equal in breadth to the rabbet ; 
the lower batten is straight, coinciding with the lower edge of the keel, 
about two inches and a half wide, and connected to the former one by 
battens placed at the stations of the square timbers. The fore end of 
the fore-foot mould terminafes in general at the point where the upper 
edge of the keel produced cuts the fore edge of the stem ; a vertical 
line drawn from this intersection gives the abutment for the upper part 
of the gripe, and a line drawn from it upwards, square to the curve of 
the stem, gives the abutment for the upper part of the boxen scarph, if 
united by a scarph of this description. Battens should be fixed upon 
this mould, in order to give the form of this scarph, the lower end of 
the lower piece of stem mould conforming to it ; the fore-foot mould 
need extend no further aft than the curvature of the foremost piece of 
keel : it is necessary to mark on this mould the stations of the square 
timbers and a line for the upper edge of the keel. (Note 4.) 

Mould for the Foremost Piece of Deadwood, (Plate II.) 

46. The mould for the foremost piece of deadwood is a batten mould, 
made with its fore end to overrun the apron, conforming to its scarph ; 
it is in general made to extend as far aft as the foremost shift. The 
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upper part forward of the foremost floor is made to the cutting down 
line, and ahaft the foremost floor it is as high as may be thought 
necessary for seating the floors ; the lower part is made to conform to 
the fore- foot and stem moulds. The boundary battens are united together 
by others placed at the stations of the square timbers, which are made 
also to give the half-siding of the deadwood, their straight edge being 
well with the stations, and representing the middle line. On these 
battens set up the height of the stepping, and square out lines from the 
straight edge ; upon these squarings out set off the half-siding of the 
deadwood ; below these heights the battens must have the form of the 
body, which may be obtained from their corresponding square timbers 
in the body plan. At the height of the stepping, from the spot 
denoting the half-breadth of the deadwood out, set in the stepping for 
the timbers ; from this point upwards the battens are made parallel. 
The position and form of the stepping line are given on the mould by a 
batten fixed as far as it extends ; the disposition of the cant timbers 
being got in the half-breadth plan, the intersection of the joints with 
the stepping line is squared up to the stepping on the mould, and 
battens are placed well to these spots perpendicular to the keel, which 
give the stations of the cant timbers on the deadwood. (Note 5). 

Mould for the After Deadwood, (Plate I.) 

47- The after mould is composed of battens, the upper one formed 
to the cutting down, the lower one coinciding with the upper edge of 
the keel, and the after one to the after edge of the rabbet of the post ; 
these battens are kept together by others called half-breadth battens, 
placed at the stations of the square timbers, the forms of which are 
obtained from the body plan, by which means the half-siding of the 
deadwood is got at those different places : a batten is placed at the 
height and to the form of the stepping, and others are placed at the 
stations of the cant timbers and fashion pieces, as shown in the mould 
for the foremost piece of deadwood. This after mould is made in 
general to extend to one square timber beyond the stepphig line ; the 
fore part of the inner post must be raised upon it. It is sometimes the 
case, that the mould for the after deadwood is made no higher than the 
stepping line, giving distances up to the cutting down at each square 
timber ; it is, however, to be recommended that it extends to the cut- 
ting down, as giving it and the stations more accurately. (Note 5.) 

Stern-post Mould. (Plate I.) 

48. The mould for the stern-post is composed of several battens: one 
of which is placed well with its after edge, one well with, and equal to 
the breadth of the rabbet, and another well with the fore side of the 
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inner post. These battens are connected together by others placed 
across them, one at the upper edge of the keel, one at the head, and 
one at the height of the inner post, which butts under the deck transom 
when there is one, otherwise undef the wing transom, and others at 
the height of each sirmark. It is not always the case that one mould 
is made both to the stern and inner posts ; but it will be found most 
convenient to do so (as both posts are of the same siding) for giving 
the bearding line. To obtain the bearding, moulds are made to the 
half siding of the inner post below the bearding line, which is obtained 
by squaring down from the sheer plan, where each level line intersects 
the bearding line, to the corresponding level line in the half-breadth 
plan ; from these spots to the endings of the level lines, moulds may be 
made, which give the form of the body at those places between the 
bearding line and the rabbet. To get the bearding of the inner post 
below where the bearding line cuts the fore side of it, square down the 
intersection of each level line with its fore side to the corresponding 
level line in the half-breadth, and make moulds to the form of the body 
between these spots 'and the rabbet of the post, as before. Upon the 
stern-post mould must be marked the bearding line, the joint of the 
main and inner posts (supposing the moulds for the main and inner posts 
in one), also the heights of sirmarks, and upper and lower edges of 
transoms. (Note 6.) 

Knighthead and Stem-piece Moulds. 

49. These moulds are generally in one breadth, made to project for- 
ward at their upper parts to the thickness of the plank for the boxen 
wood. This boxen must extend downwards, at least as far as two 
strakes below the head of the stem, so that there may be as few joints 
as possible in the bed of the bowsprit, and that there may be no short- 
grained wood just below the bed. The breadth of these moulds is 
made to the scantling of the timber, leaving the projection for the 
boxen inside and out ; they have marked upon them the sirmarks, also 
level lines for giving the directions for setting off the bevellings ; these 
be veilings are taken from the half- breadth plan, placing the stock of 
the bevel parallel to the middle line, and tongue against the level lines : 
this method of taking the bevellings saves the trouble of laying off the 
bevelling edge, and for knightheads is equally well applied by the 
workmen. (Note 70 

Upon the Cant Timbers, 

50. The body of a ship is divided into two parts at the greatest 
transverse action, the part before it is called the fore body, and that 
abaft.it the after body; and as far as concerns the frame of the ship. 
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a portion of these bodies^ at each extremity, on account of the sides of 
the timbers not being athwartship, is called the cant body ; the one at 
the foremost extremity the fore cant body, and the one at the aftermost 
the after cant body. In these bodies, to bring the sides of the timbers 
as near as possible perpendiclilar to the figure of the body, and to give 
the greatest strength by their disposition, the plane of their sides, 
keeping a vertical position with respect to a horizontal plane, are 
placed obliquely with respect to the plane of elevation, or a fore and 
aft line. 

To lay off the Cant Timbers. 

51. When the sides of the timbers are perpendicular, both verti- 
cally and horizontally, to the longitudinal axis, their projection is only 
required upon a thwartship vertical plane, similarly to the timbers of 
the square body shown by sections jdn the body plan ; but when the 
sides of the timbers are oblique to the longitudinal axis, either way, it 
requires more than a projection, because the forms must be given in 
the direction of the plane of their sides. To get the proper form, 
therefore, their inclination to a horizontal'plane, or to a longitudinal 
vertical plane, must be first obtained. Since the plane of the sides of 
the cant timbers is inclined to the longitudinal axis, this inclination 
must be got on the horizontal or half-breadth plan. 



To get the Inclination of the Plane of the Sides of the Cant Timbers in 
Half breadth Plauy forward to the longitudinal Aads, (Pig. 3, Plate II.) 

52. The number of cant frames will be governed partly by the rake 
of the stem and fulness of the bow ; if the bow is full and the stem 
rakes, the cant timbers will require to be carried further aft, or else 
there will be too much opening at the main breadth (14), or the 
timbers will be reduced too much at the heel. When the distance 
they are to be carried aft is determined, run oflF in the half-breadth 
plan a horizontal section taken at the height of the hawse-holes, and 
place the stations of the holes upon it. The foremost hole is now in 
general placed against the knight-head (49), and the after one so as to 
allow two timbers to be placed between the two holes. In the middle 
between the two holes, draw the joint a b' (Fig. 4), for the foremost 
cant frame to a suitable cant, or, as near as possible, perpendicular to 
the curve of the horizontal section ; that is, a mean between the fullest 
and fore-and-aft line; then set off upon the main-breadth line, the station 
of the next joint, placing it so that the fore edge of the foremost timber 
in this frame may be cut about from one inch and a half to two and a 
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half inches by the hawse-hole ; and between this station and the joint 
of the foremost square frame, upon the main-breadth line, space the 
intermediate joints at equal distances, placing such a number that they 
may be apart rather more than the room and space; likewise the 
spaces are upon the middle line ; but as the joint of the foremost cant 
frame only is drawn to cut the middle line, they must be spaced at 
equal distances from this joint to the joint of the foremost square 
frame, and to correspond in number with those on the main-breadth 
line ; when their stations are thus obtained upon the main-breadth and 
middle lines, the joints are then drawn into them. When it requires 
the joints to be considerably opened to equalize the openings, it will 
be necessary, in order to be accurate, to draw in two lines, op and r s 
(Fig. 3), for the connecting edges. 

To get the Inclination of the Plane of the Sides of the Cant Timbers to 
the Longitudinal Axis in the Half-breadth Plan aft. (Fig. 1, Plate 1.) 

53. In the half-breadth plan, upon the level line run oflF at the 
height of the wing transom, at the side (22), set off a spot for the aft 
side of the fashion -piece, which is from 12 to 20 inches from the aft 
side of the transom, and from this spot draw aline, a?' y', for the plane 
of the aft side of the fashion-piece, drawing it as near as possible per- 
pendicular to the middle water-line ; then, between this line and the 
joint of the after square frame, which is determined according to the 
form of the body, equally space them upon the middle and main- 
breadth lines, making their distance apart at the main breadth, rather 
more than the room and space. 

54. If the joints require opening any considerable distance to 
equalize the openings, there must be two lines got in, as forward, for 
the connecting edges ; they are opened equally froni the joint at the 
main-breadth, and made some times to cross, before they meet the 
middle line, that the timber may be snaped on the joint side as well as 
the outside. If one line only is got in for the joints, and the frames 
are opened considerably, the form will be materially altered. 

To lay off the Cant Timber's in the Body Plan, 

55. The form of the cant timbers being required, so that the mould 
may be applied in the direction of their sides, all distances for the correct 
form must be taken from the half-breadth plan in the direction of the 
cant, so as to extend the timbers in the body plan, and give a projection 
upon the plane of their sides. In laying off these timbers, the whole 
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of the lines before run oflf in the half-breadth plan for correcting the 
square body (20), may now be brought into use ; but to get their form 
by the diagonals, a projection of these lines must be first obtained in 
the half-breadth plan. The lines formed by the projection of the dia- 
gonals are called horizontal ribbands ; they are laid oflf by taking the 
distance perpendicular to the middle line in the body plan, to where 
each square timber cuts the several diagonals, and setting them oif 
from the middle line, on their corresponding timbers in the half-breadtli 
plan ; passing curves through the distance thus obtained, and ending 
them on the lines squared down for the endings of the diagonals, at a 
distance from the middle line (according as the corresponding diagonals 
end at the inside or outside of the rabbet), taken from the body plan 
square to the middle line, to where the inside or outside cuts the 
diagonals. 



To lay off the Cant Timbers by the Horizontal Ribbands. (Figs. 1 and 3.) 

56. Take the distances perpendicular to the middle line, where the 
cant of the timbers in the half-breadth plan (.52 and 63) cut the 
horizontal ribbands, and set them off perpendicular to the middle line 
in the body plan, to cut the corresponding diagonals at /; this will give 
spots for the projection of the cant timbers, or places where they would 
cut the plane of the diagonals. But as they require to be extended, or 
the form on the plane of the sides to be obtained (55), lines, //', must 
be drawn through these spots for the cant distances to be set off on, 
and as the plane revolves on the middle line, they must be drawn per- 
pendicular to it ; take, therefore, from the half-breadth plan in the 
direction of the cant, the distance from the middle line to each 
horizontal ribband^ and set it off from the middle line of the body plan 
upon the corresponding squarings out, / Z' ; a curve passed through the 
distances thus obtained will give the true form of the timbers ; but as 
the diagonal lines do not extend suflSciently high to give the form of the 
timbers to the topside, spots must be got for them from the top and 
main-breadth and topside lines ; to obtain which, square up from the 
half- breadth plan where the cant of the timbers cuts these lines to the 
corresponding lines in the sheer plan, and transfer the heights, where 
these squarings up cut them, to the body plan, and draw level lines 
through the spots so determined ; then, in the half-breadth plan, take 
the distances from the middle line to these lines respectively, in the 
direction of the cant, and set them off from the middle line in the body 
plan on the heights just obtained, and continue the curves through the 
spots so found. 
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To correct the Cant Timbers by the Buttock Lines. 

57. Take from the middle line of the half-breadth plan, in the 
direction of the cant, the distances where the level or water lines cut 
the cant of the timbers, and set them off from the middle line ; on 
their corresponding level or water lines in the body plan, these dis- 
tances should come well to the curve of the timbers. If there is not a 
sufficient number of level lines between the main and top breadth, as 
run off for fairing the square body (20), or should the distances be- 
tween the diagonals be too far in any part of the body, other level 
lines must be run off, till there is a sufficient number to give the form 
of the cant timbers accurately, and spots are obtained from them the 
same as before. 



To correct the Cant Timbers by the Buttock Lines. 

58. To correct the cant timbers by these lines will only be necessary 
when there is a considerable distance between any of the spots that 
have been obtained by the level or diagonal lines in the after body, 
as these vertical sections or buttock lines are seldom run off forward ; 
these corrections are got by squaring up where the cant of the timbers 
crosses the buttock lines in the half-breadth plan, to the corresponding 
buttock lines in the sheer plan, which will give the disposition of the 
timbers, and transfer the heights where the squarings up cut the 
buttock lines to the body plan, and draw horizontal lines. Then, in 
the direction of the cant, take the distance from the middle line to 
where the cant of the timbers crosses the buttock lines in the half- 
breadth plan, and set them off on the heights before obtained in the 
body plan ; these distances should correspond to the timbers as got in 
by the level or diagonal lines. 

To get the Port-sill Lines upon the Cant Timbers and correct them by 

the same. 

59. The port-sill lines are run off both in the sheer and half-breadth 
plans to obtain their heights, &c. on the moulds, for the square body ; 
these heights and the heights of the ribbands and harpins below them 
(29), must likewise be got for the cant timbers, at the same time spots 
may be got for proving them in the body plan. Square up where the 
cant of the timbers in the half-breadth plan cuts the port-sill lines, to 
the corresponding lines in the sheer plan, and transfer the heights to 
the body plan ; then, take from the middle line of the half*breadth plan. 
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in the direction of the cant, the distances to these lines, and set them 
oflF on the heights before obtained in the body plan : this will give 
spots for the timbers and the height of the port-sills. 



To end the Cant Timbers at the Step2nng. 

60. The stepping line and half-breadth of the deadwood were before 
got in (30) ; it therefore only remains to obtain the ending. Where 
the cant of the timbers in the half-breadth plan cuts the half-breadth 
of the deadwood, square them up to the stepping line in the sheer 
plan, and transfer their heights to the body plan ; then, in the direction 
of the cants, take the distance from the middle line in the half-breadth 
plan, to the half-breadth of the deadwood, and set them off from the 
middle line on the corresponding heights in the body plan : this will 
give the proper endings of the lower ends of the timbers. 



To lay off the Bevelling Edges of the Cant Timbers. (Fig. 3, Plate .II.) 

61. In the half-breadth plan, draw lines to represent the bevelling 
edges of the timbers, parallel to the joints, and at a distance from them 
on each side, about equal to the siding of the timbers j and draw lines, 
m g, perpendicular to the joints ; or, if the frames are opened (54), 
equalize the openings perpendicular to each of the lines, as m g, m Sy 
that represent the moulding edges (Note 8), ^from their intersection 
with the middle line, to cut the bevelling edges. From, and perpen- 
dicular to, the middle line in the half-breadth plan, take the distance 
to where the bevelling edges cut the horizontal ribbands, and set them 
off from and perpendicular to the middle line of the body plan, to cut 
the corresponding diagonals, and draw level lines through them (66) ; 
then, in the direction 6f the bevelling edges, and from the lines drawn 
perpendicular to the joints, mq, ms, take the distance to each of the ho- 
rizontal ribbands and set them off from the middle line of the body plan, 
on the corresponding short level lines just drawn for them : this will give 
spots for the bevelling edges by the horizontal ribbands. Other spots 
can be obtained from the level lines &c., the same as for the joints 
(67), excepting that the distances in the direction of the cant in the 
half-breadth plan must be taken from the lines drawn perpendicular to 
the joint, mq,ms, instead of from the middle line, to give in the body 
plan the relative position of the bevelling edges with their joints, that 
the angle formed by the plane of their sides^ and the outer surface of 
the body may be got. 
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To end the Bevelling Edges. (Fig. 3, Plate II.) 

62. Where the bevelling edges in the half-breadth plan cut the half- 
breadth of the deadwood, square them up to the stepping line in the 
sheer plan, and transfer the heights to the body plan ; then, from the 
line drawn perpendicular to the joint mqy mSy where it cuts the middle 
line in the half-breadth plan, take the distances, in the direction of the 
bevelling edges, to the half siding of the deadwood, and set them off on. 
the corresponding heights in the body plan : these distances will give 
the endings. 

To obtain the Direction of the Diagonals on the Cant Timbers^ and their 
Heels on the Stepping. (Fig. 3, Plate II.) 

63. The stations of the diagonals are determined by drawing hori- 
zontal lines from where the projection of the cant timbers crosses the 
diagonals to the extended cant timbers, and the directions will be ob- 
tained by drawing lines from these points, / ', to where the diagonals cut 
the middle line, V pK To get the direction of the heel on the stepping, 
square up from the half-breadth plan where the joints of the cant timbers 
cut the middle line to the stepping in the sheer plan, and transfer these 
heights to the middle line in the body plan, and draw lines from these 
heights to the endings of the cant timbers, which will give the direc- 
tion on the stepping sufficiently correct for all practical purposes, and 
will also give the lines for cutting off the lower parts of the moulds. 



To make the Moulds and take the Bevellings of the Cant Timbers. 

64. The moulds for the cant timbers are made as those for the square 
body (32), each edge of each mould giving a timber and its opposite. 
The floor mould is in general a batten mould, and when for the com- 
mon floors, or those that are in one piece, is composed of three parts; 
one in the middle, equal in breadth to the siding of the deadwood 
above the stepping, and the other two made to the form of the cant 
floor that is next to the square body, and formed by battens, the 
lower batten to the timber, and the upper one sufficiently high at the 
outer end, that the rising of the other floors may be marked upon the 
mould, and sufficiently high at the middle to take the cutting down. 
These two battens are united by cross battens at the heads and sir- 
marks ; and one, with its midship edge at the half-breadth of the 
deadwood, above the stepping from the middle line, and its lower end 
well upon the height of the stepping for the outer timber. The mid- 
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die piece has marked upon it the middle line and height of the cutting 
down 5 it is then placed on the floor for these lines to coincide with 
corresponding lines got in the body plan, and the two other pieces 
placed in their proper position ; in relation to the cant timber, they 
are made to, and are united on each side of the middle piece by hinges, 
that they may be brought to the cant when moulding the piece ; upon 
this mould the head and sirmarks are marked, and the stepping for 
cutting off the heels of each of the floors is marked on the mould. 

65. When the floors are made, the moulds, which are then for the 
cross piece, are made in two, and jointed in the middle : as the cross 
piece has only an angle at the middle line, for the ease of uniting them 
to the half floors, they are batten moulds, with one batten to the form 
of the timber and one at the upper part, as shown for the common 
floor (64) ; these battens are united by cross battens at the heads and 
sirmarks, and one with its midship edge well with the middle line, 
which batten is united at the lower part to the one that gives the form 
of the timber, with a piece placed with its lower edge to the cutting 
off of the heel of the cant timber, on the stepping ; but within the 
stepping it is formed level. These moulds are made in two parts ex- 
actly alike, and united at the middle line by hinges ; the height of 
the cutting down is got upon them, the same as to the common floors. 

66. The moulds for forming the floors to the cant, are made to the 
cant of the timbers, as got in the half-breadth plan (52 and 53), by 
obtaining it on both sides of the middle line ; those for the common 
floors (64) are made with two angles, one on each side of the middle, 
equal to the half- siding of the dead wood above the stepping, and those 
for the cross timbers have only one angle at the middle line ; they are 
made in general very light, being only a batten from three to four 
inches in breadth. (Note 9.) 

To cross the Cant Timber Moulds. 

67; The heads and sirmarks, height of top and main breadth, port- 
sills, and as many level lines as may be necessary for bevelling spots, 
are marked upon the moulds ; the stations of the heads and sirmarks 
are got as before explained (63), and the heights of the main and 
top breadths and port-sills, as obtained for getting in the joints 
(56) ; the moulds for these timbers are made to the same heads 
as the moulds for the square body (31), except that the lower 
timbers before and abaft the floors extend in general to the head, 
above the cross timber in one case and the common floors in th^ 
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other, and sometimes the half floors and timbers above are in one : 
these timbers are then called double futtocks. Upon the double and 
lower futtocks is marked the direction of the stepping (30) for cutting 
off their heels in and out, also a line parallel to the middle line, at a 
distance from it equal to the distance of the stepping line, taken in the 
direction of the cant of the timber from the middle line of the half- 
breadth plan ; this line gives the cutting off of the heels up and down, 
and when the moulds are not sufficiently wide to give the direction of 
it with any certainty, a spiling is given to it at some distance up the 
moulds : the heights of the cutting down are likewise given on these 
moulds for forming the inside of the timbers. 

To take the Bevellings of the Cant Timbers. (Fig. 3, Plate II.) 

68. Tlie bevellings of the cant timbers are obtained by taking the 
shortest distances between the curves got in for the joints and bevel- 
ling edges in the body plan, at the heads, sirmarks, level lines, port- 
sills, main and top breadths, and topside 3 and at as many other places 
as may be necessary ; and by setting off above or below a square, 
according as the bevelling edges are within or without the joint in the 
body plan, as / ^, on a board equal in breadth to the distance between 
the joint and bevelling edge in the half-breadth plan. The bevellings 
thus obtained are transferred to a board, -in breadth the same as the 
siding of the timber, and similar to those for the square body (41), 
excepting that the stations of the bevellings are marked in the margin, 
and the name of the timber in the circle. The bevelling on the step- 
ping is obtained by squaring up from the half-breadth plan where the 
joint cuts the stepping, and drawing a line upwards, perpendicular to 
the keel, as c c? ^ then, the stock of the bevel is applied against this line, 
and the tongue to the stepping, forward for the foremost timber, and 
aft for the aftermost. The bevellings for the heel against the dead wood 
are got by applying the stock to the joint in the half-breadth plan, and 
the tongue to the ^eadwood.* 

On Laying off the Transoms. (Pigs. 1 and 2, Plate I.) 

69. The transoms that give the form of that part of the ship called 
the buttocks, require a process in the laying them off according to the 
position and form of their upper surfaces, which is governed according 



* The stock of the bevel for the bevelling on the stepping is applied parallel to the heel 
up and down ; and agaimt the deadwoodf perpendicular to the beel> up and down. 
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to their situation. The wing, as it forms the basis of the stern, has the 
round-up of the lower part of the stern, and was formerly placed to the 
sheer of the ship ; the deck transom receives the after ends of the 
deck, and must therefore be to the round-up and sheer of the deck 5 
and the transoms below (to assist the conversion), when there is Con- 
siderable rake, are frequently placed perpendicular to the rake of the 
post } this takes place mostly in small vessels ; when the stern-post 
takes but little, the transoms are horizontal. These positions will 
require three different methods of laying off ; namely, when they have a 
round and sheer, when square to the post or plane of their surfaces 
canted upwards from the post, and when horizontal. 

To lay off a Round-down and Sheer Transom, (Figs. 1 and 2, Plate I.) 

70. Before the transoms are laid off, the projection of the margin 
and upper side of the wing transom, the line at the height of the wing 
transom at the side (22), buttock lines, stations of several of the square 
timbers, and the cant of the fashion-pieces (63), are transferred from 
ihe half-breadth plan, so as to have them on both sides of the middle 
line^ to some convenient space upon the floor, which is called for dis- 
tinction the plan of the transoms. (Fig. 2.) In the sheer plan (Fig. 1), 
draw a vertical line, PR, from the aft side of the wing transom at the up- 
per part, and produce it down to the middle line of the half- breadth plan, 
where it will likewise cut the aft side of the transom, and draw a line, 
PR, to correspond to it in the plan of the transoms. (Fig. 2.) Upon the 
jforeside of the rabbet in the sheer plan, set off the stations of the tran^ 
soms, and draw lines through them to the sheer, and produce these for 
the upper part, to cut the line PR ; because, from this line all distances 
are taken, and set off from the corresponding line in the plan of the 
transoms, to keep them in their relative position, and more distinct. 

7b iap off the Upper Edge of the TramoniM. 

71. Where the stations of the upper sides of the transoms cut the 
fore edge of the rabbet in the sheer plan, project them to the outside 
of the post in the body plan, and from them describe arcs of circles, t q, 
for the round-down square to the sheer, and draw the level lines, i v, as 
tangents to theni ; then, in the sheer plan, draw a line, z m, perpendicular 
to the sheer of the transom, where it cuts the line PR 3 and take from 
the body plan, at each buttock line, the distances from the level line, 
/ Vy to the round-down, t y, and set them off in the sheer plan, from the 
sheer of the upper part of the transom upon the line z m, and then draw 
parallel to the sheer a line, through each distance, to cut its correspond* 
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ing buttock lines : a curve passed through the intersections thus 
obtained by these lines with their respective buttock lines, will give the 
round-down below the sheer in the sheer plan. Then, from the sheer 
plan project where this curve cuts the buttock lines and stations of the 
square timbers, to the corresponding square timbers and buttock lines 
in the body plan ; a curve passed through these projections, and inter- 
secting with the line t v, at the half-breadth of the post, will give the 
round-down and sheer in the body plan. To obtain the form that is 
necessary for moulding the transoms, the surface must be expanded, 
as the mould when applied is bent upon the round. In the body plan^ 
take the distance, round the curve, t g, form the middle line to each of 
the buttock lines, and set them off from the middle line in the plan of 
the transoms j this will give the new buttock lines, at a greater distance 
from the middle line by the expansion, and if all transoms, that have a 
round, are of the same round-up, these new lines will answer for the 
whole. Take from the sheer plan the shortest distances from the line 
^f», to where the round-down below the sheer cuts the buttock lines, 
and set them off from PR, on the corresponding new, or expanded, 
buttock lines in the plan of the transoms (Fig,2) ; a curve passing through 
these distances will give the form of the upper part of the transom. To 
end them at the middle, take from the body plan the distances from the 
middle line to the outside of the post and inside of the rabbet, at the 
height of the upper side of the transom, and set them on each side the 
middle line, in the plan of the transoms ; draw lines, parallel to the 
middle line, through them ; then, from the sheer plan, take the shortest 
distances from the line z m, to the foreside and middle of the rabbet, and 
set them on the lines just obtained in the plan of the transoms, for the 
inside of the rabbet and outside of the post ; that for the middle of the 
rabbet on those for the inside, and the one for the foreside of the rab- 
bet on those for the outside of the post. The curves will end, on each 
side, upon one of the distances thus obtained ; if the curve passes 
within the spot for the outside, it will end at the middle of the rabbet, if 
not, at the outside of the rabbet. 

To porrect the Form of the Transom by the Square Timbers. 

72. Take from the sheer plan the shortest distan/ce from the line z m, 
to where the round-down below the sheer cuts the stations for the 
square timber, and set it off in the plan of the transoms (Fig. 2) from 
the line PR, and draw a parallel line through it ; then, where, in the 
body plan, the sheer below the round down cuts the square timber, pro- 
ject it up to the round-down, that is, square to the sheer, and take the 
distance to it, from the middle line, round the curve, and set it off from 

D 2 
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the middle line, on the line just obtained in the plan of the transoms. 
This distance will correspond with the curve before got in by the but- 
tock lines ; and a distance may be thus obtained for as many square or 
proof timbers as fall within the limits of the transoms. 



To lay off the Fashion Pieces and correct the Transoms by them. 

(Fig. I.) 

73. The fashion-pieces are laid off in the same way as the cant tim- 
bers (66), always making the after edge of each fashion-piece the 
moulding edge, and laying them off as single timbers, A icurve is 
always got in for the projection of the fashion-piece in the body plan, 
which is in general distinguished as the square fashion-piece, while the 
curve that is extended for making the mould is commonly called the 
cant fashion-piece. The disposition or projection of the fashion-piece 
is likewise got in the sheer plan, by squaring up from the half-breadth 
plan where the cant of the fashion-piece in the half-breadth plan cuts 
the buttock and level lines, and main breadth lines, to the corresponding 
lines in the sheer plan. 

74. To correct the transoms by the fashion -pieces, square up from 
the half-breadth plan where the buttock lines cut the cant of the 
fashion-piece (53), and where they cut the middle line to the line; (29) 
for the sheer at the middle ; and produce, in the sheer plan, the lines 
got in for obtaining the round-down below the sheer, to cut their cor- 
responding lines just squared up, and produce the sheer at the middle 
of the transom to cut the line squared from the intersection of the 
fashion-piece with the middle line : a curve passed through these in- 
tersections will give the projection where the surface of the upper side 
of the transom cuts the plane of the fashion-piece. In the half-breadth 
plan, take the distances from the middle line, in the direction of the 
cant of the fashion-piece, to each buttock line, and set them off from 
the middle line in the body plan, and draw lines, s v, parallel to the 
middle line ; then, in the sheer plan, where the sheer lines got in for 
obtaining the round-down below the sheer, for each buttock line, cut 
the curve for the projection of the upper surface of the transom with 
the plane of the fashion-piece, project them into the body plan, upon 
the corresponding lines, svy just drawn ; and where the sheer line for 
the middle of the transom cuts the line squared up from the half- 
breadth plan, for the intersection of the cant of the fashion-piece with 
the middle line, project it on the middle line of the body plan, ty and 
project likewise where the round-down below the sheer cuts the dispo- 
sition of the fashion-piece, upon the cant fashion-piece in the body 
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plan : a curve^ ivVy passing through all the spots thus obtained will 
give, in the body plan, the projection of the surface of the transom, 
with the plane of the fashion-piece. Now, to get the fashion-pieces 
extended by the sheer and round, and correct the transom by them, take 
from the sheer plan the distance from the line 2 m, to where the sheer 
lines for getting the round-down below the sheer cut the curve for the 
projection of the upper surface of the transom, q bfy with the plane of 
the fashion-piece, and set it off from the line PR on the corre- 
sponding new or expanded buttock lines ; in the plan of the transoms, 
take the same for the sheer of the middle of the transom, 9, and set it 
off on the middle line, and draw a line through the distance thus ob- 
tained : this will give the fashion-piece extended in the plan of the 
transoms. Then, take from the body plan the distance from the middle 
line, round the curve, for the projection of the upper surface of the 
transoms to the cant fashion-piece, and set it off from the middle line 
in the plan of the transoms on the line for the extended fashion -piece : 
the distance thus obtained should correspond with the curve got in for 
the transom. 

To lay off the Bevelling Edge of the Round-down and Sheer Transoms. 

75. The lines run off for the lower edge of these transoms, will only 
be for giving the form for the counter moulds ; as the bevellings will 
be taken from the buttock lines in the sheer plan, being more easily 
applied when taken in this manner. To obtain the lower edge of the 
transoms, the same progressive manner is pursued in getting the round- 
down and sheer, in the body and sheer plans, as for the upper edge 
(71) 9 and for getting their form in the plan of the transoms, all dis- 
tances are taken from the same line, zm, in the sheer plan, and set off 
from P R in the plan of the transoms, and the ending and corrections 
by the square timbers are got as for the upper edge, taking all the dis- 
tances in the sheer plan from the line z m, and setting them off from 
the line P R, in the plan of the transoms. 

On the Wing Transom. (Figs. 1 and 2, Plate I.) 

76. The lines at present got in for the aft side of the wing transom 
in the plan of the transom, are only a projection ; but, to make the 
mould, they must be expanded to the round and sheer ; therefore, take 
the distances in the body plan from the middle line round the curve, 
N m 0, which is perpendicular to the buttock lines, and set them off 
from the middle line in the plan of the transoms, which will give new 
or extended buttock lines there 5 but should the wing transom have 
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the same round-up as the transom before laid off (71)) the extended 

lines as there obtained will answer for it. Then, in the sheer ])lan, take 

the shortest distance from the line E m, to where the lines drawn pa- 

. rallel to ^ i cut the curve E o i^ and set them off from the line P R, in 

the plan of the transoms, on the new or extended buttock lines : a 

curve passed through the distances thus obtained will give the aft side 

of the wing transom for making the mould to. To obtain the end of 

the wing transom at the side, take the distances in the sheer plan, from 

the line E F to where each square timber cuts the sheer line E €, and 

set them off on the middle line in the body plan, below the line N F, 

and describe from them curves parallel to the vertical round-down to 

cut their respective square timbers ; then, project these intersections 

upon the corresponding square timbers in the sheer plan, which will 

give spots for the round-down below the^ sheer, or where the upper 

surface of the transom cuts them. To get the end of the transom in 

the plan of the transoms, take the shortest distances from the line E w, 

in the sheer plan, to where the upper surface of the transom cuts the 

square timbers, and set them off from the lines P R, in the plan of the 

transom, and draw lines, parallel to P R, through them ; then, in the 

body plan, square up where the curves described parallel to the vertical 

round-down cut the square timbers to the round-down square to the 

sheer, and take the distances from the middle line round this curve, and 

set them off from the middle line in the plan of the transoms on their 

corresponding lines just drawn : a curve on each side passing through 

these distances, and ending where the extended buttock line, i, at the 

extremity of the transom, cuts the aft side of the transom expanded, 

will give the line for the end of the transom at the side of the ship, or 

abaft the fashion-pieces. 

To make the Moulds and take the Bevellings of the Round and She€7^ 
Transoms. (Plate I., Figs. 1 and 2.) 

77' The moulds for the round and sheer transoms are in general 
batten. They are made with one batten to give the form of the after 
edge, and another to give the moulding of the transom ; they are con- 
nected by cross battens, placed at each buttock line, middle line, side 
of the post, and to the end against the fashion-piece ; the last is al- 
ways without the line for the fashion-piece in the plan of the transom, 
as much as the fashion-piece lets into the transom. 

78. To obtain the fore side of the transom in the plan of the tran- 
soms, the moulding of the fashion-piece which corresponds with the 
moulding of the other part of the frame, is first got in the body plan, 
and the throating of the transoms in the sheer plan. 
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The plane of the side of the fasbiou-piece not being square tq the 
body, the moulding is obtained correctly from the bevellings, as upon 
the bevelling board ; each bevelling gives a section perpendicular 
to the surface of the body, at its corresponding place. Draw upon 
the bevelling board, parallel to the bevellings of each head and sir- 
marks, if required, lines at a perpendicular distance, equal to the 
common scantling of the different heads and sirmarks, and take the 
distance between them in the direction of the side of the board, 
which is the direction of the plane of the side of the fashion -piece, and 
set them off, perpendicular to the curve, at their corresponding places, 
from the outer edge of the cant fashion-piece, in the body plan^ and 
draw a curve for the inside, which will give the correct moulding of 
this timber to correspond with the common moulding of the frame. 
Then, in the body plan, at the intersection of the uppet surface of the 
transom with the plane of the fashion-piece (74), or the crossing of the 
end of the transom upon the fashion»piece mould, take, in the direc- 
tion of the crossing, the moulding of the fashion^piece, for each tran* 
som, and set it off from the corresponding transom, upon and in the 
direction of the fashion-piece in the plan of the transoms, which will 
give the moulding of each transom at the end. To get the throating of 
the transoms, determine it first for the wing and lower transom : the 
wing is in general given, and it is obtained for the lower transom by 
drawing in the foreslde, fixing the size at the ends as got for the 
fashion-piece, so that the arms may have a proper degree of substance, 
and so as not to cut the growth of the timber ; and draw in from the 
throatings thus determined, a line for the throating of the intermediate 
transoms; then, transfer, from* the sheer plan, the throating of each 
transom to the plan of the transoms, and draw a line for them, making 
the throating parallel as much as the sternson is sided, and from the 
moulding obtained from the fashion-piece for the end of the transoms 
to this line, draw the foreside of each transom, to follow, as near as 
possible, the aft side, excepting for the deck transom, where the mould- 
ing is left as large as the timber can be got for fastening the deck. 

79. The breech, or after part of the transom moulds, to the breadth 
of the post, is made to the bearding of the post, which is first got in 
the sheer plan ; take the distances where the half breadth of the stern- 
post cuts the after and upper edges of each transom in the plan of the 
transoms, from the line P R, and set them off from P R, in the sheer 
plan, upon the lines for the upper part of the corresponding transoms, 
and square up where the half-breadth of the post in the half-breadth 
plan cuts each water line, to the corresponding water lines in the 
sheer plan, and draw a curve for the bearding of the post i from the 
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curve thus obtained^ the distance that the transoms are to be let on is 
got^ as well as the distance that the transom mould will be made aft ; 
where it will be straight across to the breadth of the post for the breech. 



80. The round-up moulds are made sufl&ciently long to reach across 
the transom^ and to the round-up that is square to the sheer ; they arei 
in general formed of one piece as to breadth. (Note 11.) 

81. The buttock lines, side of the post, which the cross battens con- 
form to (J7)y middle line, and what the transoms let into the fashion- 
piece, are always marked upon the moulds. 

82. The bevellings for the round-down and sheer transoms are taken 
from the buttocks lines, as it would cause considerably more trouble to 
take them so as to be applied square to the surface of the body ; and 
if they were so applied, it could not be done with more certainty. 

83. For the wing transom, the bevelling for the margin, which is the 
same the whole extent of the transom, is taken by placing the stock of 
the bevel to the sheer of the transom, and the tongue to the fore side 
of the rabbet of the post. Below the margin, it is taken at each 
buttock line, by placing the stock to the sheer and tongue to the 
buttock lines, and when applied at the transom, the stock is placed to 
the direction of the buttock lines, as given on the mould, and tongue 
vertical (Note 12) ; for the end against the aft side of the fashion- 
piece, the bevelling is taken to the sheer line E 6, and against any 
vertical line, and applied with the stock fore and aft, or parallel to the 
buttock lines, and tongue vertical ; and for trimming that part of the 
transom at the end that takes the form of the body with the fashion- 
piece, a short mould is in general made to the crossing of the transom 
on the fashion-piece mould, tvv^ and to conform to its moulding edge 
of the cant fashion-piece, as far down as the depth of the transom, 
which is applied upon the end of the transom after it is cut off. 

84. The bevellings for the transoms below the wing that have a 
round-down and sheer, are taken and applied the same as the bevellings 
for the wing, below the margin ; and the bevellings for the throat of 
each transom are taken from the sheer line of its corresponding tran- 
som, and to the line got in for the throat, for the breech to the beard- 
ing of the post, and applied in a fore and aft direction. 



--^ 
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Tohyoffa Transom^ when the Plane of its upper Surface is Canted 
upwards^ or square to the Rake of the Post. (Figs. 1 and 2.) 

85. Draw in the sheer plan a line^ rp, at the station of the transom, 
for its upper surface, canted upwards as may be necessary, to bring it 
as near as possible perpendicular to the body ; then, take the distance 
from the line P R, in the sheer plan, in the direction rp^ where its 
upper surface cuts each buttock line, middle and fore side of the rabbet, 
or bearding of the post, and set them off on their corresponding lines, 
from P R in the plan of the transoms, and pass a curve through them. 

86. To prove this curve by the square timbers and fashion-piece, 
project from the sheer plan where the line rp cuts the square timber, 
buttock lines, middle and fore side of the rabbet, to their corresponding 
lines in the body plan ; and where it cuts the disposition of the fashion- 
piece in the sheer plan to the square fashion-piece (73) in the body 
plan, and draw a curve, stv^ through these projections for the dispo- 
sition of the transom in the body plan ] and take from P R in the sheer 
plan, in the direction rpy the distance to each square timber and 
disposition of the fashion-piece, and set them off from P R in the plan 
of the transoms, and draw in lines parallel to it. Take, likewise, from 
and perpendicular to the middle line, the distances to where the dis- 
position of the transom, stv^ in the body plan cuts each square timber 
and square fashion-piece, and set them off from the middle line in the 
plan of the transoms, on the corresponding lines before drawn parallel 
to PR: these distances should correspond with the curve before ob- 
tained by the buttock lines. 

87. To prove the spot on the fashion-piece, as obtained by the square 
fashion-piece in the body plan and disposition in the sheer plan, square 
up from the half-breadth plan where the cant of the fashion-piece cuts 
the middle line, to the line rp in the sheer plan, and project the height 
where this squaring up crosses the line rp, to the middle line of the 
body plan ; then, where the disposition of the transom cuts the square 
fashion-piece, square it out to the cant fashion-piece, t o, and from its 
intersection to the spot just obtained upon the middle line draw a 
straight !4ne, ^ o, which line will give the crossing of the transom upon 
the fashion-piece mould ; next take the distance from the line P R in 
the sheer plan, in the direction r/?, to where the intersection of the cant 
of the fashion-piece with the middle line of the half-breadth plan was 
squared up to it, and set it off from P R on the middle line in the plan 
of the transoms 5 and from this spot to the spot before obtained from 
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the square fashion-piece, draw a line, g m^ which will give the end of the 
transom against the fashion-piece, or cutting off of the transom mould 
in the plan of the transom. Take, likewise, from the body plan the dis- 
tance from the middle line, in the direction of the line, g o, to the cant 
fashion-piece, and set it off from the middle line in the plan of the tran- 
som, on the line, g m, just obtained, which gives the end of the transom: 
this distance should agree with the spot before got from the square 
fashion-piece, and through which the curve for the transom was drawn, 

88. To lay off the bevelling edge, draw below the line r j», parallel 
to it, as much as the transom is sided or deep, a line r' p' for the lower 
side, and where the line rp cuts the line PR, draw a line rr' down- 
wards perpendicular to it ; and lay off the lower edge the same as the 
upper, excepting that all distances are taken from rr' in the sheer plan, 
instead of from P R, 

89. The moulds for this transom are made the same as for the 
round-down and sheer Q^)y taking the distance of the throating (78) 
and breach (79) from P R in the sheer plan, in the direction r^, and 
the moulding of the ends from the fashion-piece mould, in the direc- 
tion of the crossing (87). 

90. The bevellings are got by taking the shortest distances between 
the moulding and bevelling edges in the plan of the transoms (at as 
many places as may be necessary, marking where they are taken upon 
the mould), and setting them off on a board, in breadth equal to the 
d.epth of the transom, above or below a line squared across it, accord- 
ing as the bevelling edge is within or without the moulding (68). The 
bevellings taken in this manner are applied square to the curve. For 
the end against the fashion-piece, the bevelling is taken from the line 
rj9, and to any vertical line, and applied with the stock in a fore and 
aft direction \ for the breech, to the line rp and to the bearding of the 
post (79), and for the throat, to the line rp at the line for the throating. 

To lay off the Horizontal Transoms. (Figs. 1 and 2.) 

91 . These transoms will be represented, both in the sheer and body 
plans, by horizontal lines, or lines parallel to the keel, d d. Draw the 
upper side of the upper transom, in the body and sheer plans, at the 
same height, so as to be well with the lower side of the deck transom 
at the fashion-piece, and below it draw the lower side, according to 
the depth of the transoms, and below this transom, with proper open- 
ings between them, as many transoms as are intended to be given. 
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92. In the body plan^ take the di»tauce from the middle line, at the 
upper and lower edges of each transom^ to the siding of the post and 
inside of the rabbet, and set them off on each side of the middle line, 
in the plan of the transoms, and draw lines through them parallel to it. 
Then, from the sheer plan, take the distances from the line P R, to the 
middle of the rabbet, bearding of the stern-post (79), and to each but- 
tock line, and set them off on their corresponding lines, from the line 
P R in the plan of the transoms, and draw curves through them for the 
upper and lower edges of each transom ; and to prove these curves, 
take the distances from the middle line of the body plan, where the 
upper and lower sides of each transom cut each of the square timbers, 
and set them off from the middle lines, on their corresponding square 
timbers in the plan of the transoms : these spots should answer to 
the curves before drawn in. 

93. The moulds for these transoms are made the same as the other 
transoms (89). For all the transoms counter moulds are in general 
made to the bevelling edges, for moulding the lower sides ; and are 
made on one side only, of one single strip with one end to the middle 
line. 

94. The bevellings for these transoms are taken and applied the 
same as to the transom with the plane of its side canted upwards (90) ; 
except their ends against the fashion-piece, which will be square, as 
they lie horizontal. 



To lay off the Round Aft Tuck, (Figs. 5 and 6, Plate III.) 

95. The tuck is that part of the after extremity of the ship which 
bounds a great portion of the planking. When the form of the but* 
tocks terminates in the wing transom, a rail, called the tuck-rail, forms 
the boundary ; but when the buttocks are limited by an athwartship 
timber, with its aft side in the same plane as the after edge of the rab- 
bet of the post, the planks ending in a rabbet taken out of it, the ship 
is said to have a square tuck. And when this timber, instead of its 
after side being athwartships, is a portion of a cylinder, with its axis 
parallel to the after part of the rabbet of the post, it is called a round 
aft tuck. 

96. In order to lay off the round aft tuck, draw, in the sheer plan, 
the after ^dge of the rabbet of the post, and the round-down and sheer 
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of the transom^ and draw^ in the body plan, the upper part of the 
transom and the half-breadth of the post ; and proceed to obtain the 
projection of the timber in the half-breadth plan. Draw in the sheer 
and body plans, a level line at the height of the wing transom at the 
side ; and below it, at about two feet apart, as many others as may be 
considered suflScient to draw in the timber, running them all oflF in the 
half-breadth plan. To end these lines, get in the first horizontal round- 
forward of the upper level line, which may be done by means of the 
round-forward square to the axis; draw in the sheer plan, a line square 
to the rabbet of the post, cutting the round-forward of the transom at 
the upper level line, as ao ; square down the point o, to the corre- 
sponding level line in the half-breadth plan ; at the intersection draw 
to the middle line, and perpendicular to it, a straight line, and set off 
abaft it, upon the middle line, the distance o a, taken from the sheer 
plan, and describe from this spot to where the straight line cuts the 
level line in /, by the common methods, the circular arc, * /. In the 
half-breadth plan, draw the buttock lines, rfrf, dd, one at the 
breadth of the wing transom, and as many others, about two feet apart, 
as its breadth will allow, and take their distances from the straight line 
just drawn to their intersections with the circular arc k /, and set them 
off to the after edge of the rabbet on the line a o, in the sheer plan, 
and draw through the spots the lines o y, parallel to the rabbet of the 
post ; and where they intersect the level line o c, square down to their 
respective buttock lines in the half-breadth plan, and draw through the 
spots the elliptical curve h /, which will be the horizontal round-for- 
ward at the level line, o c. Then, where each level Jine in the sheer plan 
cuts the after edge of the rabbet of the post, square down to the half- 
breadth of the post out from the middle line in the half-breadth plan, 
which half-breadth is obtained from the body plan ; from these spots 
draw the curves, ff h^ parallel to the horizontal round-forward already 
obtained, so as to cut their respective level lines in h, which intersec- 
tions give their endings, through which passes the curve ? h* h' //', which 
gives the tuck's projection in the half-breadth plan. 

97. To obtain the projection of the tuck in the body plan, take the 
distances square to the middle line, where each level line in the half- 
breadth plan cuts its round-forward, and set them off on their corre- 
sponding level lines in the^body-plan ; pass a curve through the spots, 
which will form a fair line, if the endings in the half-breadth plan are 
correct ; if they are not, the endings of the level lines at the points A, 
must be altered, till the projection is fair. 

98, To prove the tuck by buttock lines, draw them in the body plan. 
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at the same distance from the middle line as they are in the half- 
breadth plan, and run them off in the sheer plan (24) ; where they in- 
tersect, their corresponding lines, o y, will be their terminations ; and 
if a curve be drawn through them, it Avill be the projection of the tuck 
in this plan ; if it be right, the buttock lines will correspond with their 
intersections with the level lines squared up from the half-breadth 
plan ; and the endings of the buttock lines in the sheer plan will, at 
the same time, agree with their intersections with the tuck of the body 
plan. 



92. The body being thus proved by horizontal and vertical sections, 
it may next be proved by diagonal lines. Draw in the body plan the 
places of the diagonals, according to the heads and sirmarks, and run 
them off in the half-breadth plan (20), ending them by transferring 
the point in which each diagonal cuts the projection in the body plan, 
as at A, to the projection in the sheer plan, and square down their in- 
tersections to the middle line of the half-breadth plan, and draw out 
lines perpendicular to the middle line ; then, take from the body plan 
the distances, in the direction of the diagonals, from the middle line to 
the projection, and set them off respectively on the lines first drawn. 
But to obtain the termination of the diagonal plane at the after part 
of the tuck, square down where the buttock lines cut the after and 
upper edge of the transom, qqqjin the sheer plan, to the correspond- 
ing buttock lines in the half-breadth plan, and through the spots draw 
the curve dst^ which is a projection of the upper and after edges of 
the transom in this plan. Now, take the distance square to the middle 
line, to where the diagonal cuts this after and upper edge in the body 
plan, and set off square to the. middle line of the half-breadth plan, 
so as to cut the curve st, and there square out the line ov; upon it 
set off the diagonal distance taken from the middle line of the body 
plan, to the upper edge of the transom } and to obtain the intermediate 
spots for the round-aft of the diagonal section, proceed in the same 
manner with the different level lines. Spots may be obtained also for 
the round-aft of a diagonal plane by means of the buttock lines, by 
transferring the height of the intersection of the diagonal with the 
buttock lines in the body plan, to the corresponding buttock line, o q, 
in the sheer plan, and square it down to the half-breadth plan ; take 
the distance in the body plan, from tlie middle line to where the diagonal 
cuts the buttock line in the diagonal direction, and set it off from the 
middle line of the half-breadth plan on the line squared out ; through 
these different spots draw the curve v m, which gives the termination 
of the diagonal plane. 
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100. When all the corrections are obtained by the horizontal, verti- 
cal, and diagonal sections, the timber may be brought into a vertical 
position, and expanded for the purpose of making the mould. In 
transforming this timber from its projection to a vertical position, it is 
necessary to fix upon some point through which the axis of revolution 
must pass; let this be the point Xy which is where the projection in the 
body plan cuts the stern-post. Transfer this height to the after edge of 
the rabbet of the post in the sheer plan, and draw the line n i, perpen*- 
dicular to the rake 5 from ni, take upon the rake of the after edge of 
the rabbet of the post, the height of all the level lines, setting them 
up from xy^ on the middle line of the body plan; and from where the 
level lines in the sheer plan cut the projection, ooOy take their shortest 
distances from the line n$, setting them off in the body plan, and draw 
short level lines through them ; take, likewise, from the half -breadth 
plan the distances round the horizontal round-forward, from the middle 
line to the intersection of the tuck's projection with each of the level 
lines ; and then upon the heights corresponding to them in the body 
plan, set off these distances, that is, by placing the spot on the batten 
denoting the middle line of the half-breadth plan well to the corre- 
sponding height Wf on the middle line of the body plan, the other spot 
on the batten being made to cut the corresponding height u d, or short 
level lines just drawn, in some point, Zj which will give a spot for the 
thrown up or expanded tuck. But as all lines formed by planes cut- 
ting a cylinder obliquely to its axis are curves upon the expanded sur- 
face, this method of applying the batten, viz. in a straight line, cannot 
be correct ; it is, however, sufficiently near for all practical purposes ; 
for the portion of the arc is so small in proportion to the radius, that 
the curve becomes insensible. But should the round-forward be such 
as to give any sensible curvature, the intermediate spots can be ob- 
tained as follows : take the distances of the buttock lines from the 
middle line of the half-breadth plan, round the curve k /, which is the 
round-forward perpendicular to the axis, and set them off perpendi- 
cular to the middle line of the body plan, and there draw perpendicular 
lines, which will be the buttock lines thrown out by the expansion of 
the surface. In the sheer plan, take the shortest distances from n i, to 
where the buttock lines, 9, cut the level lines, and set them off in the 
body plan above a?y, upon the buttock lines just expanded; these spots 
will give the curvature between z w, to which the before-mentioned 
batten should be applied when setting off the distance z ; this method 
being repeated for every level line, will give the true expansion of the 
tuck by horizontal sections. 

101. To obtain the expansion of the tuck by the buttock lines, take 
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the shorteBt distances from the line n i, to where the buttock lines, o j, 
cut the projection in o o, setting them off in the body plan above a? y, 
on the corresponding expanded buttock lines : a curve drawn through 
these spots will give the timber by vertical sections. 

102. To lay off the timber by diagonals, transfer the height where 
each diagonal cuts the projection in the body plan to the projection in 
the sheer plan ; take the shortest distances of these heights from n j, 
and set them above a?y in the body plan, drawing horizontal lines 
through them ; now take the distances square to the middle line of the 
body plan to where the diagonals cut the projection, and set them off 
square to the middle line of the half-breadth plan, so as to cut the per- 
pendicular round-forward */; take the distances of these spots from 
the middle line round the curve, and set them off in the body plan 
upon the corresponding horizontal lines just drawn. A curve passed 
through these spots will pass through those obtained by the vertical 
and horizontal sections, and will be the form of the timber expanded 
and thrown into a vertical position, and would be the right curve to 
make the mould to in order to trim the fashion-piece, provided the 
outer service was intended to be well or in the same surface with the 
timbers of the frame ; but, as it is necessary to have a stop for the 
hooding ends, a rabbet must be taken out of the fore side of it to re- 
ceive them ; the outer surface must therefore coincide with the outer 
surface of the exterior planking, consequently the fashion-piece must 
be trimmed throughout to it, and the rabbet must be taken out after- 
wards. 

103. To obtain the tliickness of the plank from the timber lines, run 
in a proof timber so near to the projection of the tuck, that the round 
between them may be inconsiderable. Where the horizontal lines cut 
the projection of the tuck in the half-breadth plan, draw lines parallel 
to the middle line, cutting the proof timber as shown hy hi; in the 
body plan, take the shortest distance from the projection of the tuck to 
the proof timber at each level line, as o*q', and set it off in the half- 
breadth plan on the proof timber, above h /, as denoted by i ; now draw 
the line ip\ and above it, on the next timber, set off the shortest dis- 
tance from the body plan of the proof timber from the timber before it, 
then, from where the back of the arc described in taking the shortest 
distance between the tuck and proof timber, cuts the proof timber ; this 
distance set off is denoted by s* : through these spots draw the curve 
sihy which will be the form of a section square to the body. In, the 
body plan, draw the line q' o', passing through the intersections of the 
arcs with the timbers, described in taking the shortest distance, to the 
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next level line above, as at n, and square a line, om^ up from its inter- 
section with the level line at the tuck, to the one above, and take the 
distance, mUy and set it ofF in the half-breadth plan below, hly produced 
aft so as to cut the round-forward of the corresponding level line, and 
square a line towards the middle line. Then, from the body plan take, 
in the direction of the diagonal o n, the distance between the level lines, 
and set it off on the line just drawn in the half-breadth plan below hi, 
as ^, and draw the line ^ h, which gives the form of the square section 
on the round aft ; now, draw in the half-breadth plan, parallel to the 
curve his, the curve fff, to the thickness of the bottom plank from it ; 
produce the line a^h, so as to cut it in/, and this gives the distance hf, 
to be set off in the body plan from the timber line expanded, which will 
give one point for the exterior surface, that is, for the outside surface 
of the planking. However, before the distance hf can be set off in the 
body plan, it is necessary to throw up into a vertical position and to 
expand the line oq, on which it is to be set off; therefore, transfer the 
point 0, which is where the level line cuts the projection, to the projec- 
tion on the sheer plan, from which point take the shortest distance from 
ni, and set it off in the body plan on the middle line above x y, and 
there draw a level line ; from the body plan take the distance from the 
middle line to where the diagonal o n cuts the projection of the tuck, 
and set it off upon an athwartship line, so as to cut the square round 
aft ; then, in the half-breadth plan, take the distance of this spot round 
the curve to the middle line, and apply it from the middle line in the 
body plan on the level Jine last drawn, which gives one spot for the 
line o'q\ Another may be obtained by transferring from the body plan 
where o'q cuts a buttock line to the corresponding buttock line in the 
sheer plan, and then proceeding exactly as for the other spot ; by this 
means any number of spots may be obtained, through which a line 
being drawn gives the degree in which to set off from the expanded 
timber line to the line hf. This being repeated at every level line 
cutting the projection (or nearer, if thought necessary), and a curve 
being drawn through the different spots so obtained, gives the curve 
coinciding with the exterior surface of the planking. 



To lay off the Fore Edge of the Tuck. 

104. To trini the fore edge of the timber correctly, it becomes neces- 
sary to make a counter mould, to obtain which the fore or bevelling 
edge of the timber must be laid off to make the mould to. In the sheer 
plan, draw the line AB parallel to the fore edge of the rabbet of the 
stem-post and at the distance of the siding of the tuck timber from it ; 
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square down the intersections of this line with the level lines, to the 
middle line of the half-breadth plan, and from these points draw hori- 
zontal rounds-forward, ^"A", parallel to the former ones : a curve being 
drawn through the intersections of these curves with their respective 
horizontal sections, gives the projection of the fore edge of the tuck in 
the half-breadth plan ; which, squared up to the respective lines in the 
sheer plan, gives the projection there. 

105, The projection being obtained in the half-breadth and sheer 
plans, the fore edge may be immediately run off in the body plan in its 
vertical position, there being no necessity for first getting in the projec- 
tion, as was the case with the after edge. Take the shortest distances 
in the sheer plan to where each level line cuts the projection of the fore 
edge, and set them oflf in the body plan above X Y ; take likewise their 
distances round the curve, from the middle line to where each horizontal 
section or round-forward cuts its respective level line, and set them off 
in the body plan, on the heights just obtained there, in the same manner 
as was pursued for the after edge : a curve being drawn through the 
spots, gives a line flush with the timbers, or well to the interior surface 
of the planking ; which, as subsequently shown, is sufficient for the 
counter moulding, without putting on the plank, as has generally been 
the practice. The fore edge being thus obtained, may be proved by the 
vertical and diagonal sections, in the same way as was done for the after 
edge. 



Moulds /or the Fashion-Pieces of the Round Aft Tuck. 

106. The round aft mould is made to the line */, which is the round 
aft square to the axis ; this mould is applied to the piece square to the 
middle line, and the piece is trimmed through in lines parallel to the 
axis, that is, in the direction of buttock lines. The mould for trimming 
the fashion-piece to its form as a timber, is made to the vertical posi- 
tion of the after edge, to the line got in for the exterior surface of the 
planking ; cutting off the lower end to X Y, the midship edge to the 
middle line, and the upper part to a line obtained as follows : — From the 
sheer plan take the shortest distances above ni, to where each buttock 
line and the after edge of the rabbet cut the upper and after edges of 
the transom, and set them off in the body plan, upon their respective 
expanded buttock lines ; a curve passed through these spots gives the 
upper edge of the transom, to which the fashion-piece mould may be 
cut off. The lines qon^ as obtained for the vertical position of the tuck, 
must be marked upon this mould, for the purpose of setting off the 
bevellings ; also the places of the sirmarks for the situations of the 
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harpins ; and one of the lines at w^ which should likewise be marked 
upon the stern-post mouldy for placing them in their proper situations 
with respect to each other when correcting them. The counter mould 
may now be made to the vertical position of the fore edge, which is the 
timber line ; the midship edge is cut off to the middle line, and the 
lower end to X Y; so that, by squaring over XY, and also the middle line, 
from the aft to the fore side of the fashion-piece, we shall have places 
for applying the counter mould. 

The Bevellings of the Fashion-Piece. 

107- When the bevellings are taken from curved surfaces, they are 
liable to error in their application ; therefore, the safest way in this case 
will be to make small moulds, as y,in the half- breadth plan, giving the 
after and outer surfaces of the timber. This process will perhaps be 
attended with a little more trouble, which, however, should not be con- 
sidered, as accuracy is very necessary. Make the small moulds in 
question to the sections that are run off, square to the body and to their 
terminations, as xhfg. When the timber is moulded on the after side 
to the exterior surface of the planking, and the stations and directions 
of the small moulds, viz. the lines qon^ as obtained for the vertical and 
expanded position, marked on it, they must be applied to their re- 
spective stations, and spots must be dubbed through till they fay to 
the timber. The thickness of the plank may then be set off on the fore 
side within the moulds, or from these spots, and dubbed through, by 
which means spots are obtained for the application of the counter mould, 
which will give a line on the fore side for taking out the rabbet for the 
planking; the exterior surface of the timber, viz., to the outside of the 
planking, is trimmed through first, having penned battens to the spots 
given by faying the small moulds on the fore side ; and afterwards the 
rabbet is taken out to the counter moulding, and in the direction of the 
small moulds* 



The Transom Mould. 

108, The round up mould is made to the round up square to the 
sheer in the body plan, as S T, which must be transferred to some 
convenient place, for the means of obtaining both sides. 

The round aft mould is formed as follows : Pen a batten upon the 
curve ST, or round up square to the sheer in the tody plan, and mark 
upon it the buttock lines ; then place it straight and square to the 
middle line, in the half-breadth, and draw new buttock lines at the 
sp^s thus given, and take the shortest distances from the line square 
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to the sheer^ q c^ in the sheer plan, to the intersection of the sheer lines, 
m Qy with the buttock lin^s gqq^ and set them off on their respective new 
buttock lines in the half-breadth plan, from the line dd, and pass a 
curve, which will give the line to make the round aft mould, to be applied 
upon the round-down and sheer. This curve must likewise be trans- 
ferred to some convenient situation, that both sides may be drawn in. 



The Bevellings of the Tramom. 

109» The bevellings are taken by placing the stock of the bevel to the 
sheer line, and the tongue well to^ the after edge of the rabbet of the 
post. In the application of these bevellings, the stock must be kept in 
a fore and aft direction, and the tongue in a vertical position. 



To lay off the square Tuck. 

110. The square tuck is used mostly in lighters and boats, as the long 
boats, launch, &c., and sometimes in larger vessels, to avoid the dif- 
ficulty of laying off the round aft tuck. 

111. In the body and sheer plans, draw in a level line at the height 
of the upper part of the tuck and below it, and as many others as may be 
necessary to get the timber in cori'ectly, and run them off in the half- 
breadth plan. Then, to obtain their endings, square down from the sheer 
plan, where they cut the after edge of the rabbet, to the corresponding 
level lines just run off in the half-breadth plan ; and to obtain the 
projection of this timber in the body plan, take the distances from the 
middle line in the half-breadth plan to the ending of each level line, 
and set them off^ from the middle line in the body plan, upon their 
corresponding lines, and draw a curve in for the projection, which may 
be proved by the diagonal and buttock lines. The diagonals are drawn 
in the body plan to the heads and sirmarks, and run off in the half- 
breadth plan (20), and their endings obtained by transferring the 
height where they cross the projection of the tuck in the body plan, to 
the after edge of the rabbet in the sheer plan, and squaring them down 
to the half-breadth plan ; and taking the distance from the middle line 
of the body plan, in the direction of the diagonal, to where it crosses 
the projection, and setting them off, on the corresponding lines just 
squared down, in the half-breadth plan : these will be the correct 
endings of the diagonals. The buttock lines are drawn in as before 
explained (98), and run off in the sheer plan ; and to obtain their 
endings, project the heights where they cut the projection of the tuck, 

v^ 2 
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in the body plan, to the after edge of the rabbet in the sheer plan. 
If the endings of the horizontal^ diagonal, and buttock lines, give fair 
uurves in the half-breadth plan, as obtained from the projection of the 
tuck got in the body, they may be considered as correct. 

112. To get the tuck on a vertical plane, for making the mould, draw 
a level line, in the body and sheer plans, at the height where the pro- 
jection of the tuck cuts the half-siding of the stern-post in the body 
plan I then, take the distances from this line, in the direction and at the 
after edge of the rabbet of the post, in the sheer plan, to each level 
line, and set them up, above the corresponding line, at the middle line 
of the body plan, and draw new level lines through thenx ; and where the 
projections of the tuck, in the body plan, cut the original level lines, 
square up the intersections to the new level lines just obtained : a 
curve passing through them will give the tuck thrown up on a vertical 
plane, or the curve to which the mould is to be made. 

113. To obtain the fore or bevelling edge to make the coimter mould, 
draw a line to the siding of the timber in the sheer plan, parallel to the 
after edge of the rabbet. Then, draw a line in the sheer plan perpen- 
dicular to the after edge of the rabbet of the post, at its intersection 
with the level line before drawn, at the height of the intersection of the 
projection of the tuck in the body plan with the half siding of the 
post ; and from this line, drawn perpendicular to the rabbet, take the 
distances, in the direction of the rake, where each level line cuts the 
fore side, and set them up in the body plan above the line, at the inter- 
section of the tuck with the half siding of the post, and draw level lines 
through them. Then, square down the intersection of each level line 
with the fore side, in the sheer plan, to the corresponding level lines in 
the half-breadth plan, and take the breadth at their squarings down to 
the middle line, and set them off from the middle line in the body plan, 
on the new level lines for the fore side, and draw a curve through them 
for the fore side thrown up on a vertical plane, or for the curve to 
which the counter mould is to be made. 

114. To get the thickness of the plank, if necessary, the same method 
is pursued as explained for the round aft tuck (103). (y Figs. 4, 6.) 

To make Moulds and take the Bevellings. 

115. The moulds are made as explained for the round aft tuck (106), 
and the bevellings, if applied square to the surface, are taken the 
same as for this timber, except that the distance, 9»n.(Fig, 5), is not 
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considered, as there is no round ; and the bevellings may be taken, as 
the surface of the aft side is straight, from the level or buttock lines ; 
or from the level lines, by applying the stock or bevel athwartships and 
the tongue to each level line, at their endings in the half-breadth plan, 
and applying them upon the tuck with the stock well to the level line, 
as marked on the mould and tongue horizontal ; and from the buttock 
lines, by placing the stock to the aft side of the rabbet and tongue 
to the buttock lines, and applied with the stock to the stations of 
the respective buttock lines, parallel to the middle line, and the tongue 
fore and aft. 



To lay off the Side Counter Timbef\ (Figs. 7, 8, 9 and 10, Plate IV.) 

1 16. The projection of the after edge, both in the sheer and body 
plans, is already got in (26) for ending the lines that were for fairing 
the topside (28), and from them the lines for making the moulds may 
be obtained. Draw in the sheer and body plans, as many level lines, 
with those already got in, as may be necessary, placing one at each 
knuckle, and one between the upper and lower knuckles, and in the 
straight parts ; making them from two to three feet, and at the lower 
part, where there is considerable round, from 12 to 18 inches apart ; 
and run them off in the half-breadth plan, and obtain their endings as 
described (28). Draw, likewise, in the sheer plan, the size of the 
timber for the fore edge. 

117. The side counter timber partakes of the form both of the rake 
of the stern and of the topside ; it requires, therefore, for the con- 
venience of forming the timber both ways, that one mould should give 
the form ; that is, one way, the rake of the stern by its edge, and, the 
other way, the form of the topside, by the plane of its side, from which, 
distances, commonly called spilings, are set off. That these distances or 
spilings, which are to be taken and applied from the plane of the mould, 
should be equalized as nearly as possible, the mould is inclined inwards 
at the upper part, so as to touch in two places on the fore part of the 
timber, — namely, at the main breadth and upper part, or as high up as 
the mould is to be made. 

118. The timber, as already shown in the sheer plan, is only a pro- 
jection ;' and will require, to get the curve for making the mould, to be 
extended on a vertical plane ; but as the form of the timber is to be 
projected upon the plane of the mould, it will only require that this 
mould, which was inclined to equalize the spilings, should be brought 
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upon a vertical plane i this is done sometimes by its being made to 
revolve round an horizontal axis, at the height of the wing transom, at 
the side^ and thrown up in the sheer plan. At other times it ia made 
to revolve round a vertical axis drawn from the heel of the timber at 
the fore part^ and thrown aft. 

■ (Pig. 70 

1 19. Square down where each level line and line at the end of j:be 
wing transom, in the sheer plan, cut the fore side of the timber, a a a, 
to the corresponding level lines and line at the end of the wing tran- 
som, in the half-breadth plan ; and, as in the first case, it will be made 
to revolve round an horizontal axis, take the distances from the middle 
line in the half-breadth plan, to each level line and line at the end of 
the wing transom^ at the squarings down, and set them off on their 
corresponding lines in the body plan, and draw a curve through for 
the projection of the fore edge of the timber. Next, draw in the body 
plan the line A B, to represent the plane of the mould, inclined so as 
to equalize the spilings ; take the distances from the line C D, in the 
direction of the line A B, that represents the plane of the mould, in 
the body plan, and set them off above C D, in the sheer plan, and draw 
there new level lines, ccc*, then, in this plan, where the fore and after 
edges of the timber is cut by the original level lines, square them up 
to the level lines just drawn, and draw the fore and after edges of the 
timber to them : this will give the form of the timber thrown on a 
vertical plane, or the lines for making the moulds to. 

120. To cut off the end of the mould on the transom, get in the 
half-breadth plan a projection of the intersection of the upper surface 
of the transom with the side, and likewise the round-down below the 
sheer, or projection of the transom in the body plan (76) ; then, take 
the distance square to the middle line, in the half-breadth plan, to 
where the plane of the aft side of the fashion-piece cuts the projection 
of the transom at the side, and set it off from the middle line, in the 
body plan, upon the round-down below the sheer, and project it to the 
sheer plan, and upon it square up from the half-breadth plan, where 
the fashion-piece cuts the projection, and draw a line from where the 
aft side of the timber cuts the line C D, to this spot just squared up, 
which will be the line for cutting off the end of the mould sufficiently 
near for practice ; but to obtain it correctly, the exact projection of 
the end between the two points must be got. Mark any number of 
spots upon the projection for the end of the transom in the half-breadth 
plan, between the fashioa-piece and aft side of the transom, and ^xm 
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tbein up to the sheer plan ; tlien^ transfer the breadth at each of those 
spots in the half-breadth plan, to the round-down below the sheer in 
the body plan, and take their distances below C D, in the direction of 
the mould A B, and set them below C D on the corresponding lines ; 
last, square up to the sheer plan, and a curve passing through these 
spots will give the exact projection, or give the correct line for cutting 
off the lower end of the mould. 



121. To cut off the mould against the fashion-piece, take the dis- 
tances that the line A B, or line for the plane of the mould, in the 
body plan, are from the middle line, on the level line C D, and at the 
level line 1, and set them off from the middle in the half-breadth plan, 
and draw the lines m n and a? e, parallel to the middle line, and produce 
the cant of the fashion-piece to cut them in n and i ; then, from the 
body plan take the distance that the level line 1 is above C D, in the 
direction of A B, and set it off above C D in the sheer plan, and square 
up, from the half-breadth plan, n and i, that is, to their corresponding 
line, and draw a line, ; ^, to these squaringg up ; this line will give 
the cutting off of the mould against the faffhion<-piece. 

122. The mould is made to the lines just obtained on the vertical 
plane, and upon it is marked the level lines and spilings or distances, 
at each level line, which give the form of the side of the timber from 
the plane of the mould, when applied to the timber. These spilings 
are got by taking the distances, in the body plan, that the line A B, or 
representation of the mould, is from the projection of the fore and 
after edges, in the direction and at each level line, which are written 
down at their corresponding level lines, and are always crossed on 
the mould upon the fore and after edges* To get the spilings at the 
part of the mould which cuts off against the fashion- piece, square 
down, in the half-breadth, the points n and i, from the lines m n and 
xii and take the distances from these lines to their corresponding 
half-breadth lines, and write the distance on the mould at their respec- 
tive places. 

123. To mould the outside of the timber, a bracket mould, g^ is made, 
that the spilings may be correctly applied in the direction in which 
they are takenj'-^that is, to the angle formed by the inclination of the 
mould A B with the level lines. This mould is formed of two pieces, 
one piece rather longer than the counter timber mould is wide at the 
widest part, and about a foot wide ; the other piece, which may be 
two feet long, has one of its ends cut off to the angle formed by the 
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line A B and level lines^ and fixed on one side, at the middle of the 
other piece. To apply the spilings, the counter timber mould is set 
straight and out of windings upon the piece, and the spilings set oflF 
from it, by placing the bracket mould at each level line, and setting up on 
the fore side, or side of the mould that has the least spiling, a spot to the 
difference of the two spilings, or what the greater spiling is more than 
the lesser, and fix a batten to it and to the opposite edge of the mouldy 
and set down on each side, parallel to this batten, in the direction of 
the bracket mould, perpendicular to the counter timber, the greater spi- 
ling. This is done because the timber frequently projects beyond the 
edges of the mould, and could not therefore be applied directly from the 
mould 'y this is repeated at every level line, and spots marked on the 
piece, and through them a thin batten is made to pass to give the 
form. 

124. Instead of setting the spilings down below a batten, as before 
described, what is called a span, M, is sometimes used, which is made 
of three pieces of batten i two of them, the up and down battens, c c, at 
sufficient distances apart, and fixed at right angles to the other cross 
batten, rf, to span the piece. This span is placed upon the mould, a, and 
the breadth of the mould marked upon it, at each level line ; the span 
is then taken, and a straight batten placed to the spilings for each re- 
spective level line, the edge of which Is then marked upon the up and 
down battens ; it is then re-applied on the mould to each level line, 
with the spots for the breadth of the mould on the cross batten kept 
to the edge of the mould, and with the up and down battens kept in 
the direction of the bracket mould ; the lines drawn upon them to the 
spilings are then produced by the pointed battens, i, to the piece, 
which being done at each level line, gives spots for the outside of the 
timber, as before obtained. The inside of the timber is marked by from 
it, to the common scantling of the topside. 



125. When the piece is trimmed through on the outside and inside, 
the counter timber mould is re-fixed exactly in the same place as it was 
in the first instance, and the edges of the mould are projected upon 
the piece for the fore and after sides. They are projected by drawing a 
square line upon the bracket mould, which is kept well with the edges 
of the mould at the level lines, knuckles, &c., and its direction carried 
from the mould to the piece ; the lower end on the transom (120) is 
likewise projected down to the piece, in the direction of the bracket 
mould; but the end against the fashion-piece (121) is carried down in 
the direction of a bevelling taken from mniy in the half-breadth plan, 
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and to the cant of the fashion-piece ; and when applied, the stock is 
kept on the mould parallel to the level lines, and the tongue in the 
direction of the bracket mould. 

126. When the moulding of the fore and aft edges of the timber is 
got on the piece, the bevelliugs of the after edge and lower end are 
then set off, before the mould is removed. Draw at the ending of each 
level line (116), in the half- breadth plan, the horizontal rounds-forward ; 
then take the bevelling from these rounds-forward to a fore and aft 
line, at their intersections with their corresponding half-breadth lines, 
and apply them by keeping the stock well to their corresponding level 
lines on the mould, and tongue in the direction of the bracket mould, 
or by placing the bevellings on the bracket mould, and carrying down 
their direction by a batten. For the knuckles, draw in the body plan 
the horizontal round up of each knuckle, and take the bevelling by 
placing the stock to the line A B, and tongue to the round up, and 
apply it by placing the stock perpendicular to the level lines on the 
mould. The bevelling must be taken and applied in the same way for 
the end upon the wing transom. 



(Fig. 8, Plate IV.) 

127. When the mould is made to revolve upon a vertical axis (118), 
the line M O, to represent it, is drawn in the half-breadth plan, so as 
to equalize as much as possible the spilings at the endings of the 
level lines. Draw in the sheer and half-breadth plans, the line G H, 
to cut the fashion-piece at the projection of the end of the wing tran- 
som ; this line will represent the line upon which the mould revolves 
when thrown upon a vertical plane. 

128. Project perpendicular to the line M O, or the line that repre- 
sents the mould, the endings of the level lines c d, and projections of 
the end of the wing transom x ; next square down, from the sheer 
plan, the fore side of the side counter timber, at each level line, to the 
corresponding level line in the half-breadth, and square these up in the 
same manner, c' rf'. Then, take the distances in the half-breadth-plan, 
from the line G H, in the direction of M O, to the endings of the level 
lines, &c. and fore side of the counter timber just squared up to M O, 
and set them off on their corresponding level lines in the sheer plan, 
and draw to them, a new fore and aft side of the timber ; this will 
give the timber thrown aft on a vertical plane, and will be the lines to 
which the mould is to be made. From and perpendicular to M O, or 
the line of the plane of the mould, the spilings are then taken for the 
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aft and fore sides of the timber, at -the ending and fore side, as squared 
down from the sheer plan to the level lines, and projection of the end 
of the wing transom in the half-breadth plan, and written upon the 
fore and after edges of the mould, at their corresponding places. To 
cut oflF the mould against the fashion- piece, produce the cant of the 
fashion-piece F P, in the half-breadth, to cut the lineM O, and take the 
distance from the line G H, in the direction of M O, to the intersection, 
and set it off from G H in the sheer plan, and draw a line perpendicular 
to the keel op ; to this line the mould is to be cut off against the 
fashion-piece. To cut the mould off on the transom, draw any num- 
ber of lines, /i, from the projection of the end of the wing transom 
in the half-breadth plan to, and perpendicular to, the line M O, and 
take the distances from G H, to where they intersect the said 
projection, and set them off from G H, upon the projection of the 
end of the transom in the sheer plan, and joiark spots ; take like- 
wise their distances from G H, in the half*breadth plan, in the direc- 
tion of M O, to where they cut M O, and set them off from G H in 
the sheer plan, and draw short lines perpendicular to the keel through 
them. Then from the spots before marked upon the projection of the 
end of the wing transom, draw horizontal lines to cut these short 
lines, and pass a curve through the intersection : this will give the 
curve for the lower end of the mould, 

129. To mould the outside of the timber, the mould is fixed, and 
spilings applied the same as before explained (123), except that they 
are all set off square to the mould, instead of having a bracket mould 
to give their direction ; and after the mould is re-fixed, the edges and 
knuckles are squared down from the mould to the piece, to give the 
form of the fore and after sides, except the part of the mould against 
the fashion-piece, which must be produced to the piece in the direction 
of a bevelling taken from the line M O, and to the cant of the fashion- 
piece in the half-breadth plan. 

130. To take the bevellings. The bevellings may be taken and applied 
the same as before explained (126), except that, when taken, the stock 
of the bevel must be placed to the line M O, in the half-breadth plan, and 
tongue to the horizontal round aft, instead of being placed to a fore and aft 
line and horizontal round aft ; and when applied, instead of being kept 
to the raking mould, the stock is kept in the direction of the level 
lines, and tongue perpendicular to the plane of the mould ; but when 
they are to be applied square to the rake, the process is different. 

131. To apply the bevellings square, draw in the sheer plan, from 
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where the level lines cut the aft side of the projection of the timber^ 
the line, * /, perpendicular to the rake ; and square down where they cut 
the fore and after edges of the timber at s /, to the line M O in the 
half-breadth plan, to o and p ; and from the sheer plan, take the 
length of the line s'ty and set it off in the half-breadth plan, from o, in 
a fore and aft direction, and draw a short line, perpendicular to the 
middle line, from MO, through it; draw, likewise, in a fore .and aft 
direction, a line from j9, or the squaring down of the fore side of the 
timber, to this short line ; and from the intersection 47, draw a line, 
^, to where the squaring down of the aft side of the timber, 0, cuts 
the line MO; this line will give the inclination of the mould at the inter- 
section of an athwartship plan, perpendicular to the rake. Then, draw 
the line, Sy in the half-breadth plan, perpendicular to the middle line, 
to cut the endings of the level lines ; and, abaft them, at the middle line, 
set off the square round aft s v, taken from the sheer plan, at the in- 
tei^section of * / with the projection of the timber, perpendicular to the 
rake, and draw in arcs of circles to cut the endings. To cross the 
mould, in tbe sheer plan, draw out, horizontally, lines from where 9 1 
cuts the fore and after edges of the timber, to the fore and after edges 
of the timber thrown aft, on a vertical plane, and draw the line s* V » 
these lines give the crossings on the mould for applying the bevel. 

132. To take the bevellings, place the stock of the bevel in the di-* 
rection <r, in the half-breadth plan, and the tongue to the round aft, 
and apply the stock upon the mould after it is re-fixed, for moulding 
the fore and after edges to the crossings. To obtain the bevelling on ' 
the wing transom, draw a vertical line at the end, and place the stock 
to this line, and to the vertical round aft, and apply it with the stock 
perpendicular to the level lines, and tongue kept athwartships. The 
bevellings for the knuckles must be taken and applied in the same 
manner. 



To lay off the Midship Counter Timbers. 

233. These timbers, which form the rake and support the stem be- 
tween the side counter timbers, are placed so as to pass between the 
lights, and are so disposed as to meet in the same point ; that is, the 
point where the two side counter timbers produced would meet a ver- 
tical plane passing through the longitudinal axis. Upon the round up 
of the upper knuckle, which is a vertical round up, drawn through the 
spots before obtained at the middle line and side counter timber (27) 
in the body plan, space the lights so that they may be properly pro- 
poritotied, as their height will be determined between the water table 
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upon the upper counter rail, and to the heading, which is about 
li inch below the lower side of the deck transom. When the lights are 
determined, place the timbers immediately between them, and produce 
them up so as to tend towards the point above the stern, and down to 
the wing transom ; though, below the lower knuckle, they will some- 
times require a cast to form the gun-room port. 

134. Draw across the stern in the body plan, an horizontal line, at 
the height of each of the level lines already run off, and that have the . 
horizontal rounds aft obtained in the half-breadth plan (126). Take 
the distances of the midship side of the counter timbers from the 
middle line, at each level line and knuckles in the body plan, and set 
them off on their corresponding rounds aft, from the middle line of 
the half-breadth plan ; then, take, in the body plan, in the direction of 
the midship side of each timber above the level line, at the middle of 
the wing transom, the height of the level lines and knuckles, and set 
them off above the same line in the sheer plan, and draw short hori- 
zontal lines through them j and to these level lines, square up where 
their stations, just got in the half-breadth plan, cut their corresponding 
horizontal rounds aft. These squarings up will give spots, through 
which curves must be drawn for the form of the several midship 
counter timbers ; and to cut off their lower ends, take the distance, in 
the direction of the timber, what the upper side of the wing transom 
is below the level line at the middle of the transom in the body plan, 
and set it off below the same line in the sheer plan, and through the 

' distances thus obtained draw lines to the sheer of the transom ; these 
lines will be the lines to cut off the moulds. A single mould is in 

. general made to answer for the whole, by marking the heights of the 
knuckles and alteration of the timbers upon it. 

136. To take the bevellings, draw fore and aft lines to the stations 
at the horizontal rounds aft, and place the stock to these lines, and 
tongue to the round aft ; and when applied, keep the stock to the level 
lines and tongue horizontal ; and for the bevelling of the knuckles, 
and at the wing transom, place the stock to the inclination of the 
timber, and tongue to the round up, and when applied, keep the stock 
perpendicular to the level lines. 



To lay of the Timbers that form the Circular Stem. 
(Plate v.. Fig. 10.) 

136. Draw in the sheer plan the rake of the post timber, which will 
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be the fore side of the rabbet produced up ; and in the sheer and body 
plans a level line, to the height nearly of the upper sill of the lower 
deck ports, and run it off in the half>breadth plan, of a form so as to 
give a suitable curve to the guns to be trained to every angle ; that the 
two right aft guns^ one right aft and quarter gun, or that the quarter 
and aft broadside guns may be brought to bear on the same point, as 
much within the range of shot as possible : this curve should be 
determined when constructing the draught. The body below water 
remains the same ; draw, therefore, in the body plan, several proof 
timbers, the after one being as near aft as possible, from the level and 
diagonal lines, as got in for fairing the body, making them conform 
likewise to the level line just run off; above, get the timbers in, so as to 
follow the topside, which must be proved as to their fairness here- 
after ; if the topside should be formed by a back hollow, the timbers 
should become straighter as they approach aft, being a straight line 
before they come to the ports that form the lights. In the half-breadth 
plan, draw lines at equal distances, about two feet apart, parallel to the 
middle line, and where they cut the level line before run off in this 
plan, square them up to the corresponding level line in the sheer plan, 
and draw lines upwards from these squarings up, parallel to the rake, 
and take likewise the distance of the line from the middle line of the 
half-breadth plan, and set them off from the middle line of the body 
plan, at the height of the level line that is run off, and draw them 
upwards, tending to the same point, which is in general called the 
centre of the stern, where the after proof timber, if produced, would 
meet the middle line. Then, in the sheer plan, draw the heights of 
the upper and lower port-sills of each deck, top-breadth, and topside 
lines, and where they cut the lines drawn to the rake, project them 
upon the corresponding lines inclined in the body plan ; and where 
they cut the post timber in the sheer plan, project to the middle line 
of the body plan, and through these projections draw curves, and prove 
the body by the buttock and diagonal lines. 



137. Where the inclined lines cross the port-sill lines, top-breadth 
and topside, in the body plan, take their distances from the middle 
line, and set them off from the middle line of the half-breadth plan, 
and draw short lines through them, parallel to the middle line ; and 
where the raking lines cross the port-sill lines &c. in the sheer plan, 
square them down to the corresponding short lines just drawn, and 
post timber to the middle line in the half-breadth line, and pass a curve 
through them : these curves will be the form of the stern at the 
port- sills, &c. 
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138. Upon the lower port-sill line of the middle, if a three -deck 
ship, and upper deck, if a two-deck ship, place the stations of the after 
broadside port, and the quarter and right aft port, so that they can be 
worked and trained the best. When their stations are determined^ 
square them up to the corresponding port-sill line in the sheer plan, 
and from these draw lines upwards, parallel to the rake of the post 
timber ; and likewise their distances from the middle line of the half- 
breadth plan, and set them off on the same port-sill line in the body 
plan, and draw lines upwards to the centre of the stern. We have then 
the projected places of the quarter and right aft ports to appear on a 
quarter and right aft view in a proper manner, as they form lights, and 
it only remains to get the disposition of the timbers in the sheer and 
body plans, that a good shift may be obtained, and that, unnecessarily, 
large and scarce timber may not be used. 

(Fig. 11, Plate V.) 

139. Draw, in the body and sheer plans, about three feet below the 
lower port-sill, a level line, L L 1, arid run it off in the half-breadth plan. 
Upon this line, and upon the half-breadth of the deadwood, space the 
cant timbers, spacing them upon the level line, so as to bring two 
under each port, and as many as the space will allow betwedi the 
ports ; and as they gradually cant round from the after square frame 
to the port timbers, that they may not be reduced too much at the heel, 
two or three timbers are worked short Xj with a three-inch abutment 
into the other timber. When the cants are determined, with the open- 
ings to be given in the half -breadth plan, square them to the sheer plan, 
for a disposition there ; that is, where they cut the level lines, buttock 
lines, &c., in the half-breadth plan, to the corresponding buttock lines^ 
&c.4n the sheer plan, and draw a curve to them ; take, likewise, the dis- 
tances from the middle line, in the half-breadth plan, to where they 
cross the level lines and horizontal ribbands, and set them off on the 
level and diagonal lines, from the middle line of the body plan, and 
draw them in for the disposition of the timbers in this plan. Then, 
in the half-breadth plan, upon the middle and upper deck port-sill line, 
space the timbers between the ports, and square them up to the sheer 
plan, and draw lines to the rake, and take likewise their distances from 
the middle line of the half-breadth plan, and set them off from the 
middle line of the body plan, and draw lines up to the centre of the 
stern, and join, in the body plan, the disposition got from the cant and 
these lines, by fair curves ; and to get their correct projection in the 
half-breadth, between the port-sill line and level line, which at present 
terminate the cant timbers, draw in several level lines very near 
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together, and run them off in the half-hreadth, making them answer 
with the buttock lines and proof timbers. Then, take the disposition of 
the timbers on these lines, from the middle line of the body plan, and 
set them off from the middle of the half-breadth, and draw in the pro- 
jection of them ; if they make fair curves, square them up to the sheer 
plan, and complete the disposition there. The correct disposition being 
thvis obtained in the sheer and body plans, and the projection in the 
half-breadth plan, it only remains to get the form for making the 
moulds, which may be done by the same process, both for the sterns^ as 
formed in Figs. 10 and 11. 

To obtain the Moulds for Trimming the Timbers. 

140. When the disposition of the timbers is got in the sheer and 
body plans, the timbers are shifted, keeping them as short as possible 
where they require their sides to be twisted, to take the cant below. and 
the direction of the side of the port timber above. The timbers below 
the shift that require their sides to be twisted, are laid off as common 
cant timbers (51), and those above, by taking, in the direction of the 
inclined lines, the distances above any level line that may fall near the 
butt, to the port-sill, level lines, &c., and set them off above the same 
level line in the sheer plan, and draw in new lines j and to these lines 
square up, where the timber cuts their corresponding lines, and to the 
intersection, draw in the form of the timber : this will give the line for 
the mould. The disposition of the timber is projected upon a fore and 
aft plane ; should the timber, therefore, cant from this, the cant must be 
taken, to keep the mould, when applied, in a fore and aft direction ; and 
to take the bevellings, place the stock to a fore and aft line, drawn from 
where the projection cuts the level lines, &c., and the tongue to the 
level lines, and apply them in the direction of the level lines, upon the 
plane of the mould. 

(Fig. 11.) 

141. To lay off the timbers that have their sides twisted, a mode 
similar to that pursued in laying off the side counter timbers (116) will 
be the most simple and, at the same time, correct. Draw in the 
half-breadth plan, a line, a A, fore and aft, so as to be in contact with 
the projection, to represent the plane of the mould ; and in the sheer 
plan, a curve, m o n, at a distance from the disposition of the timber, so 
as to make the mould of a convenient breadth \ and where the port- 
sill, top-breadth, and topside lines cut the disposition, draw level lines, 
q 0, to the fore side, wow, and square down the intersection, g o, to the 
plane of the mould, a A, in the half-breadth plan to the corresponding 
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level, port-sill lines, &c. ; then, where the projection of the timber cuts 
each level and port-sill line, draw lines, c c, in the direction that the 
side of the timber is to stand, which, at the lower part, will be brought 
gradually to the cant of the lower end : from the intersection with 
these lines to the squarings down, o, of the fore side of the mould, a 
curve passing through the new intersection, e, will give the projection 
of the inside of the timber, if to the breadth of the mould. 

142. The mould is made to the disposition of the timber, and to 
the fore side, mow, and the lines, q o, marked upon it ; and from the 
line, a i, representing the plane of the mould, in the half-breadth plan, 
spilings are taken to the projection of the outer and inner sides of the 
timber, at the lines squared down from the disposition and fore side of 
the mould in the sheer plan, and written upon the mould at their cor- 
responding places. 

143. When the mould is applied to the piece, the spilings are set 
off, as explained for the side counter timber (129). When the after 
sides are trimmed through, the mould is re-applied, and the outside 
projected down square to the mould. The be veilings are taken by 
applying the stock of the bevel to the line a i, representing the plane 
of the mould, or to lines parallel to it, and the tongue to the level 
lines ; and when applied, the stock is kept in the direction of the 
crossing on the mould, and tongue perpendicular to the mould. 

144. After the outside is trimmed through to the bevelling, the 
moulding of the timber is set off to the common scantling of the ship, 
and the inside trimmed after the outside. 



To lay off the Timbers that come under the Wing Transom^ when the Ship 
is not constructed with a Round Stem. (Fig. 9, Plate IV.) 

145. The timbers that come under the wing transom when the other 
transoms are omitted, cant gradually from the timber on the end of 
the wing transom, which takes the place of the fashion-piece, round 
to the post timber, which is left as wide as possible at the head, and 
brought to about four inches at the heel. Lines for the plane of the 
side of these timbers are first got in the half-breadth plan ; they are 
then laid off as cant timbers (51), and the bevellings taken for them, 
in the same manner (68). 
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To lay off the Hawse Pieces j when they form their Abutments against 
the Cant Timbers. (Fig. 12, Plate VI.) 

146. When the hawse pieces are not carried down to take the common 
stepping of the cant timbers (30), they have the plane of their sides 
fore and aft, when they are called fore and aft hawse pieces ; or canted, 
to taper their lower ends, and to bring their sides more nearly perpen- 
dicular to the body, when they are called cant hawse pieces : in both 
cases their disposition is the same in relation to the hawse holes, as 
when the timbers are gradually canted round the bow (52), as Fig. 4, 
Plate XL 

147. Obtain, in the sheer plan, the disposition of the fore edge of the 
foremost cant frame, and likewise the fore edge of the first futtock 
before the frame, for one or more of the hawse pieces to form an abut- 
ment upon. To get the disposition, square up where the foremost 
bevelling edge of the foremost cant frame, in the half-breadth plan, cuts 
the horizontal or projection of the ribbands (55), level lines, and main 
and top breadths, to their corresponding sheer of the ribbands, level 
lines, &c., in the sheer plan, and where it cuts the half-breadth of the 
deadwood in the half-breadth plan, to the stepping in the sheer plan ; 
and a curve passed through all the squarings up will give the disposi- 
tion of the fore edge of the cant frame : the same must be done as high 
up as the sheer of the harpin, at the first head, for the disposition of 
the fore edge of the first futtock. 

148. To lay oflF the fore and aft hawse pieces, will only require to 
obtain a projection of them in the sheer plan, as the plane of their 
si^es is fore and aft ; draw, therefore, in the half-breadth plan, their 
stations, by lines fore and aft. In placing them, as before described 
(52), and where these stations cut the level lines, horizontal ribbands, 
and main and top breadths, square them up to their corresponding lines 
in the sheer plan, and draw curves through them : it will be to these 
curves that the moulds are to be made. 

149. The moulds are in general made to the fore side of each hawse 
piece, and are cut oflf at the lower end, by squaring up from the half- 
breadth plan, where the fore side cuts the fore edge of the cant timber, 
to the disposition of the fore edge of the cant timber in the sheer plan, 
and there drawing a line perpendicular to the keel. Upon the moulds 
are marked the heights of the harpins, top breadth and top side, port 
sills, and others for bevelling spots, if these places are not sufficiently 
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near for the bevellings ; the station and direction of the harpins are got 
by drawing horizontal lines in the sheer plan, where the disposition of 
the hawse pieces cuts the sheer of the harpins. 

150. The bevellings are got in the sheer plan by taking the shortest 
distances between the fore and after edges, which is from the fore edge 
of one hawse piece to the fore edge of the other, at each bevelling spot, 
and setting them below a square in the siding of the hawse piece, as 
explained for other timbers (68) ; and when applied, the stock is kept 
square to the curve. For the heel, the bevelling is taken by placing the 
stock of the bevel to the station of the hawse piece, or fore and aft, 
in the half-breadth plan ; and the tongue to the cant timber, and apply- 
ing it horizontal, or perpendicular to the heel up and down. 

(Fig. 12, Plate VI.) 

151. To lay off the cant hawse pieces upon the line at the height of 
the hawse holes, set off abaft the after hawse hole (52), the siding of 
one timber, except what it may be cut by the hole, and draw a line, a i, 
for the joint of two hawse pieces, to cant from a fore and aft line as 
much as possible, without reducing the lower ends too much ; draw, 
likewise, the line mn, in the middle, between the two holes for the joint 
of the two hawse pieces that are placed between them ; and, abaft the 
joint a by draw in the joints, for as many others as will fill up the space 
to the fore side of the foremost cant timber, and produce them aft to 
cut the first horizontal ribband abaft the fore edge of the foremost cant 
frame. And to obtain the proper form for making the mould, the 
intersection of their joints with the fore edge of the foremost cant frame 
is made a vertical axis, upon which they revolve, which is represented 
by the middle line of the body plan, where they are thrown upon a ver- 
tical plane ; take, therefore, perpendicular to the middle line, the dis- 
tances to where the joints cut the horizontal or projection of the rib- 
bands, and set them off square to the middle line in the body plan, so 
as to cut the plane of their corresponding diagonals, and draw short 
lines through them. Then take the distances, in the half-breadth plan, 
forward, in the direction of, and from where the joint cuts the foremost 
edge of the foremost cant timber, to the horizontal or projection of the 
ribbands, and set them off from the middle line, on their corresponding 
short lines just drawn in the body plan ; take, likewise, from the half- 
breadth plan, the distances to where the joint cuts each level line, and 
set them off from the middle line, on their corresponding level lines in 
the body plan ; and to obtain spots on the port-sill, and main and top- 
breadth lines, square up where the joints in the half- breadth plan cut 
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these lines, to their corresponding lines in the sheer plan, and transfer 
the heights to the body plan, and draw level lines to them ; then take 
the distances, in the direction of the joint, from where it cuts the fore 
edge of the foremost cant frame to these lines, in the half-breadth plan, 
and set them off on their corresponding lines just drawn in the body 
plan : a curve passed through the spots thus obtained will give the 
proper form for making the mould. To regulate the form at the lower 
end, one spot may be obtained on the other side of the middle line, by 
taking, square to the middle line in the half-breadth plan, a distance to 
where the joint cuts the horizontal or projection of the ribband, that is 
abaft the fore side of the cant frame, and set it oflF from the middle line 
in the body plan, to cut the corresponding diagonal, and draw a level 
line through it ; then take the distance, in the direction of the joint, 
abaft the fore edge of the cant timber, in the half-breadth plan, and set 
it off on the other side of the middle line in the body plan, on the level 
line just drawn, and produce the curve through to it ; a spot likewise 
may be got on the middle line of the body plan. Square up where the 
joint cuts the fore edge of the cant, in the half-breadth plan, to the 
disposition of its fore edge in the sheer plan, and transfer the height 
to the middle line of the body plan ; this height should agree to where 
the hawse piece crosses the middle line. 

152. The mould is made to the curve thus obtained in the body plan, 
and cut off, for the heel up and dov/n, to the middle line 5 and to cross 
the mould, the height of the top and main breadths, and port-sills, are 
marked upon it ; and for the height and directions of the harpins, draw 
a line from where the squaring out from the diagonal, obtained from 
the horizontal projection of the ribbands, cuts the curve for the hawse 
piece, to where the diagonal cuts the middle line ; this line marked 
upon the mould gives the station and direction of the harpins : if these 
lines are not sufficiently near for the bevellings, other sirmarks are 
marked upon the mould for them. 

153. To lay off the bevelling edges, draw, in the half-breadth plan, 
on each side, and parallel to the joint, lines for them, at a distance 
equal to the siding of the hawse pieces, and from where the joint cuts 
the fore edge of the cant frame, draw a line, op, square to the joint, 
to these lines ; and to get the bevelling edges in the body plan, proceed 
in the same manner as explained for the joint, except that the distances 
to the horizontal or projection of the ribbands, in the direction of the 
lines for the bevelling edges, in the half-breadth plan, are taken from 
the line op, instead of from the fore edge of the cant timber, and set 
off from the middle line of the body plan. 

p 2 
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154. The bevellings are got by taking the shortest distance between 
the joint and bevelling edges, as showi;i by dotted lines, in the body plan^ 
and setting them off above or below a square in the siding of the timber^ 
as before explained (150), and applied square to the curve. The bevelling- 
against the cant timber is taken by applying the stock to the joint, aiui 
tongue to the cant timber, and applied to the piece ; the stock is kept 
horizontal^ or perpendicular to the keel up and down. 



To lay off the Head. (Fig. 12, Plate VI.) 

155. Upon the floor, at some convenient place, if there is not room 
before the stem, as already laid off (9), place the stem mould, and mark 
by its fore side, and fore edge of the rabbet ; and from the draught 
transfer to the floor, in a proper position, with the stem, as just drawn, 
the outline of the knee, the flight of the cheeks, hair bracket, and scrolls, 
and upper side of the main rail ; and, in the half-breadth plan, run off 
half-breadth lines, taken at the height of the upper side of the upper 
and lower cheeks, and top breadth (except the after part of the main rail 
should not be at the top breadth, then at the height where it comes in 
contact with the side) ; and without these half-breadth lines, draw in the 
thickness of the exterior planking. 

156. Square down from the sheer to the half-breadth plan, the fore 
side of the knee TS, and fore end of the main rai),ii, and draw in, above 
the middle line of the half-breadth plan, the half -siding of the knee, by 
setting it off at the fore part, and as squared down at the stem, and 
drawing a straight line ; draw in, likewise, the half-siding of the lacing 
of the figure. In this plan; get the proper position of the cat head, and 
set off at the fore side, without the exterior planking, upon the half- 
breadth line, run off at the height of the rail, the siding of the after 
part ; and from this spot to where the line, squared down from the fore 
end of the rail, cuts the half-breadth of the lacing, draw the line ab; 
this line will show the distance that the outside of the rail is from the 
middle line, or plane of the outside of the rail, and will be the line round 
which the rail will revolve, when thrown on a horizontal plane, to get 
its true length and form, as the rail shown in the sheer plan is only a 
projection \ and within this line draw another for the inside, to the 
siding of the rail. 

157. In the sheer plan, draw, at the height of the fore end of the 
rail, the line dV^ and at equal distances of about eighteen inches apart 
(except about four at the after end, which should not be above half this 
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distance)^ draw lines downward, as low as the lower rail, perpendicular 
to the keel, and square them down to the half-breadth plan, and where 
they cut a i, draw out lines perpendicular to it ; then take the distances 
from a'i', in the sheer plan, to the upper part of the rail, at the lines 
drawn down to the lower rail, and set them oflf from the corresponding 
lines just squared out from a i, in the half-breadth plan ; square down, 
likewise, where the fore side at the after part of the rail cuts a'i' in the 
sheer plan, to a £ in the half-breadth, and draw a line towards the 
middle line, square to ab; a curve passing through the distances before 
set off, and ending at the after part at the line just square to ab, from 
the fore side of the cat-head, and terminating at the fore part, to where 
the fore end of the rail, squared down from the sheer plan, cuts the half- 
breadth of the lacing, will be the curve for the upper part of the rail 
extended in the half-breadth plan. To obtain the lower edge, that the 
rail may have the proper moulding and regular tapering, pen a batten 
round the curve for the upper part, as just drawn in the half-breadth 
plan, and marking on it all the lines drawn perpendicular to a i and 
the fore end; then upon a straight line, muy in some convenient 
part of the floor, place the batten, and mark upon it the fore end, 
and the intermediate spots taken at the lines perpendicular to ab. 
At the fore end, and at a i, set off the moulding of the rail, and 
draw another line, w»W, to give the tapering of the rail ; and between 
these two lines take the distances at the intermediate spots, and set 
them off in the half-breadth plan, square to the curve drawn in for the. 
upper side of the rail, at their corresponding lines perpendicular to a &, 
and draw in a curve to them, for the lower side, ending it at the square 
line for the after end perpendicular to a 6, at a distance from the upper 
side equal to the moulding of the rail. When the lower side of the rail 
is thus obtained in the half- breadth plan, transfer it to the sheer, by 
squaring where the aft side cuts oi in the half- breadth plan, to a'b' in 
the sheer plan, and drawing there a line perpendicular to it ; take, next, 
the distances from a by at the intermediate line or lines perpendicular 
to it, to the lower side of the rail, and set them off on their correspond- 
ing lines, below a'b', in the sheer plan : a curve passing through these 
spots, and forming into the straight line drawn for the aft side, perpen- 
dicular to a'i', will give the lower side of the rail in this plan, as would 
appear before it is champhered. To obtain the inside of the rail, as it 
would appear when champhered, make a mould, M, to the size of any 
transverse section of the rail ; it may be just before the calf s tongue ;* 



* This method is to be used when the main rail is of a curved form, at the after end, 
and runs up by the fore side of the cat head ; but in form, as shown in Figure 12, Plate VI., 
the champher and moulding are carried quite aft to the supporter or bow. 



70 ON LAYING OFF SHIPS. 

and draw upon it the moulding that is to be struck upon the rail, and 
without this moulding draw a line for the charapher; then take the size 
of the rail, from the mouldy at the lower part, to the champher, and set 
it off from the line that represents the inside of the rail, in the half- 
breadth plan, at the place to which the mould corresponds in size, and 
draw the dotted line o «, so as to be from the outside of the rail as fol- 
lows : — As the champher is to the size of the rail, at the part where the 
mould M is made, so must the champher at any other part be to the 
size of the rail at that place 5 now, where the intermediate lines squared 
down from the sheer plan to the half-breadth plan cut the lines, for 
the inside and champher of the rail, draw lines square to a ft, to the 
lower side of the rail. For the champher, take the distances to the 
lower side, at the lines squared from the champher, and set them oflF 
from a'6', on their corresponding lines in the sheer plan, and draw a 
curve through them ; this will give the athwartship projection of the 
rail, as it will appear when champhered. Take likewise from a b in 
the half-breadth plan, the distances at the intermediate lines, square 
from the inside of the rail to the upper and lower side, and set them off 
from a!V in the sheer plan, on the corresponding lines, and pass curves 
through them ; and this will give the athwartship projection of the 
upper and lower sides of the rail, at the inside. These athwartship 
projections will only be necessary to obtain the appearance of the rail, 
or to lay off the head timbers correctly, which is unnecessary, as here 
the mould is to be made to the form as obtained in the half-breadth 
plan. 

158. To lay off the middle rails : Get in the sheer plan the middle 
rails, so as to have equal spaces between them, with likewise the same 
spaces from the lower side of the main rail to the upper side of the 
upper cheeks, at each head timber; the after head timber, which 
is called the stem timber, has in general the same rake as the stem. 
In the half-breadth plan get the moulding of the cheeks, x; and to 
obtain the spread of the middle rails, which must be got in to lay 
them off, obtain the form of the after head timber, at its aft side, upon 
some convenient part of the floor. At the plan of the timber, B, draw 
a line to represent the middle line, a b, and another perpendicular to it, 
for the upper side of the cheek, ex ; and from the sheer plan take the 
height of the upper and lower sides of the main rail, and setthem off above 
the line for the upper side of the cheek, in the plan of the timber, and 
draw through them lines perpendicular to the middle line ; then, where 
the head timber in the sheer plan cuts the under side of the rail, square 
it down to the inside and outside of the rail in the half-breadth plan, 
and where it cuts the upper side of the cheek in the sheer plan, to the 
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outside of the cheek, .V, iii the half-breadth plan ; and from these squarings 
down take the distances from the middle line to the outside and inside 
of the rail, and to the outside of the cheek, and set them off from the 
middle line on their corresponding lines in the plan of the timber, and 
to the heights and breadths, for the rail, draw in a section as before 
shown, M ; then, from the lower part of the rail, at the outside, and to 
the breadth for the outer part of the cheek, draw in the curve of the 
timber. To cut the curve for the timber, draw in lines for the heights 
of the upper and lower sides of the middle rails, taken above the cheek 
at the aft side of the timber ; and at these heights draw in the sections 
of the rails, y and Zy with their outsides coinciding with the curve ; 
then, from the sheer plan square down the fore ends of the middle rails 
to the lacing in the half-breadth plan, and from the plan of the timber 
take the distances that the outside of the sections of the middle rails 
are from the middle line, and set them off on the aft side of the timber^ 
in the half-breadth plan, squared down before from the sheer plan, at 
the upper part of each rail ; and at these distances out and to where 
the squarings down of the fore end cut the lacing, draw straight lines, 
op and cdy which will represent the plane of the outside of the rails^ 
and be the lines round which the rails will revolve when they extend 
upon an horizontal plane. 

159. To expand the middle rails, draw, in the sheer plan, at the height 
of their fore ends, the horizontal lines oy, and in the half-breadth plan 
draw lines square to op and c d, where the lines before squared down 
for expanding the main rails (157) cut them, and proceed in the same 
manner to obtain the form and get the tapering of these rails as for the 
main rails. 

To make the Moulds. 

160. The moulds for the rails are made to the expanded curves, as 
obtained in the half-breadth plan ; they are formed both to the upper 
and lower sides of the rail^ so as to give the moulding or breadth of the 
rails up and down ; and the moulds for the cheeks are made the mould- 
ing way to the lines, as got in the half-breadth plan, x, and for the 
flight, as got in the sheer plan, yyy. (Note 15.) 

161. The mould for the knee of the head is a batten mould; one 
batten is placed with its after edge to the fore side of the stem, 
and extends from within about three inches to the under side of the 
bowsprit, down to the scarph of the gripe, and one to the fore side of 
the knee, which extends from the seat of the figure to the scarph of 
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the gripe ; but as the knee at the seraph of the gripe is narrow, the 
mould is in general made in one, to form the scarph, and the two 
battens that form the fore and after parts scarph into it. The upper 
part is made to the cutting down of the knee, oo, which is set off above 
the upper cheek, and to be abaft the hair bracket, to form a stop for 
the rails; it is made likewise to give the lacing and seating of the 
figure. The mould is supported by cross battens, which are in breadth 
the half-siding of the knee. To get the breadths of the battens, e, 
mark first upon the mould their positions, and determine, at the lower 
end of the knee, or, if the gripe mould is to be made at the same time, 
at the lower part of the gripe, the taperings from the rabbet of the 
stem ; then, pen a batten round the fore part of the knee, and gripe if 
the mould is to be made, and mark upon it tlie upper and lower parts^ 
and stations of the battens. Then, just before the knee, or on some 
convenient part of the floor, let the batten fly straight, or place it 
against some straight line, and mark the upper and lower parts, and 
stations of the battens; and at the upper and lower parts set off the 
half size of the knee ; the upper part is taken from the half siding at 
the fore part of the knee, as got in the half-breadth plan, and the lower 
part from the tapering obtained at the lower part of the knee or gripe, 
as just got in the sheer plan ; and strike the lines S T, the distances 
between which will give the half-siding of the fore part of the knee, at 
any of the intermediate parts or stations of the battens, and the half- 
breadth of these battens at the fore part. To obtain the half-breadth 
at the after part, take the heights in the sheer plan where the stations 
of the battens cut the fore edge of the rabbet, and transfer them to 
the stem (IS) in the body plan, and at these heights take the half- 
siding of the stem for the breadth of the battens at the rabbet 5 then, from 
this breadth to the one obtained at the fore part of the knee, draw a 
straight line, which will give the breadth of the cross battens and the 
half-siding of the knee ; but that the knee under the cheeks may have 
the greater substance, or the surface under them be in the same plane, 
square down where the stations of the battens cut the lower side of the 
lower cheek, and cutting down to the half-breadth plan, and the half- 
siding of the knee, before got in (156), at the squarings down, will 
give the breadth of the battens, or the half-siding of the knee in the 
wake of the cheeks. 

To lay off the Stern. (Fig. 13, Plate VII.) 

162. Upon some convenient part of the floor, strike a line, S T, to 
represent a level line at the height of the wing transom, at the side, 
and draw a line perpendicular to it for the middle line of the stem 5 
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then transfer from the sheer plan the side and midship counter timbefs 
(26) to the proper rake and height above the said level line, at the 
^ng transom at the side, and so disposed as just to be clear of the 
stern : this may be called the plan of the quarters. And from the 
body plan transfer the side counter timber on each side of the middle 
line^ with the knuckles of the upper and lower counters, agreeing in 
height to the knuckle of the timber in the plan of the quarter : this 
may he called the plan of the stern. 

163. Project from the midship timber in the plan of the quarters, 
the height of the upper and lower knuckles to the middle line in the 
plan of the stern, and through them, and to the knuckles at the side 
timbers, draw in the round-up of the lower and upper knuckles. At 
the upper knuckle, in the plan of the quarter, draw a short line that 
shall form an angle common to the upper counter and upper part of 
the timber, or being between two squares to these parts of the timbers; 
and one likewise at the lower knuckle, forming the same to the upper 
and lower counters, and set off upon the upper one the thickness of the 
plank of the upper counter, and upon the lower one the thickness of the 
plank of the lower counter ; next, at these thicknesses out, draw lines 
to the sheer of the ship, and above them, others parallel, at a distance 
equal to the depth of the rails ; and between these lines describe the 
sections of the upper counter rails A, and lower counter rails B, at 
their proper knuckles^ forming at the lower part a small hollow within 
a quarter of an inch of the thickness of the plank of their respective 
counters ; and upon the upper counter rail draw in a section of the 
water table. Then project the upper part of the water tables, at the 
outside of the munions, and the upper and lower sides of the rails, to 
the middle line of the plan of the stern, and to these projections draw 
curves parallel to the round-up of the knuckles. These curves should 
be constructed as before described, as they are only arcs of circles 
square to the sheer (71). 

164. In the sheer plan of the stern get in the inside of the side 
counter timbers, according to the common scantling of the frame; and 
in the plan of the quarters get in the deck at the side, with the proper 
sheer, to extend forward to the stations of three or four square timbers; 
and where it cuts the side timber, project to the side timbers in the 
plan of the stem, and take the distance of this projection, in the 
direction of the side timbers, and set it up the middle line ; a curve 
drawn through this spot and the height on the side timbers, will give 
the round-up of the deck at the stern, and upper side of the bea^i ; 
this may be transfered to the midship timber in the plan of the quarter, 
and a line drawn through it to the sheer of the deck at the middle. 
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\fhich is made to conform to the common round-up of the beams, at; 
about the third beam. In the plan of the stern, below the upper side 
of the beam, draw in a line for the depth of the transom ; and below^ 
that another, about 1^ inches, for a moulding, which will give the 
heading of the lights. Upon the water table space the munions, 
bringing the midship side of the one that is on the side counter timber^ 
so as to cover the interior planking ; and beyond this one, space one 
light and a munion, and beyond this munion, a distance equal to the 
breadth of a munion, or what may be necessary if it is to be carved, 
for the outside of the quarter ;* then draw | lines from the water table 
up to the heading, tending to the centre of the stem ; these lines will 
show the lights. 

165. In the half-breadth plan run off half-breadth lines taken at the 
height of the upper and lower counters, and at the height of the deck at 
the side, and without them draw in the exterior planking ; and from 
the plan of the quarters square down the midship and side timbers, at 
the height of the knuckle of the upper and lower counters, and deck, to 
their corresponding lines just run oflF, and to the middle line, in the 
half-breadth ,'plan, and draw in the projected rounds aft ; then, where 
the aft side of the munions cuts the upper side of the water table, on 
the section of the upper counter rail, at the midship timbers, in the plan 
of the quarters, square it down to the middle line of the half-breadth 
plan, and from this squaring down draw a line parallel to the projected 
round aft ; this will give the outside of the munions in the half -breadth 
plan. Then, where the height of the water table, at the outside of the 
munions, cuts the line just drawn for the outside of the quarters, in 
the plan of the stern, project it to the plan of the quarters, and draw 
a short level line ; then take the breadth, from the middle line, at this 
height, to the outside of the quarters, in the plan of the stern, and set 
it off from the middle line, on the line for the outside of the munions, 
in the half-breadth plan, and draw a line fore and aft ; and where this 
fore and aft line cuts the outside of the munion, square it up to the 
short level line, just drawn, in the plan of the quarters, and the 
intersection will give a point, for the outside of the munions, at the 
height of the water table, in the plan of the quarters ; and from this 
point draw forward a line parallel to the sheer, and upon it space the 
lights and munions, for the quarter. At the spacing of the foi*e side 
of the foremost munion, square down a spot to the half-breadth line, to 



* The part beyond the munion on the lide counter timber may be entirely according to 
taste ; but there is commonly the space of one mock light shown, to give the quarter 
gaUery a proper breadth. 
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the line run off at the height of the upper counter, in the half-breadth 
plan, and from this squaring down to the fore and aft line before drawn 
to the breadth of the outside of the munions, describe, in order that 
the sash may slide, an arc of a circle, to a large radius, letting the fore 

and aft lines be a tangent to it ; this arc will give the outside of the 

Yuunions of the quarter, in the half-breadth plan. 

166. In the plan of the stern, produce the round up of the upper side 
of the beam to the line for the outside of the quarters, and project the 
height of the intersection to the plan of the quarter; then, where the 
sheer of the under side of the deqk at the middle cuts the outside of 
the munion, at the middle timber, in the plan of the quarters, square 
it down to the middle line of the half-breadth plan; and from this 
squaring down draw a round aft parallel to the projected round aft 
before drawn in to the half-breadth plan at the height of the deck. When 
this is done, take the breadth, at the line produced for the upper side of 
the beam, to the outside of the quarter, and set it off from the middle 
line on the corresponding line, for the aft side of the munions, in the 
half-breadth plan ; and where it cuts it, square up a spot to the projec- 
tion of its height, in the plan of the quarters, and from this squaring 
up to the point for the outside of the munion before obtained (165) at 
the water table, draw a line, which will give the rake of the quarters. 

167. Produce in the plan of the stern the heading of the lights, to 
cut the outside of the quarter, and project the intersection to the line 
just got in for the rake of the quarter, on the plan of the quarter, and 
to it draw a line forward to the sheer ; this line will give the heading 
of the lights in the quarter. Then, from the line at the height of the 
water table, at the outside of the munions, to this line, draw in, parallel 
to the rake of the quarter, to the spacings before obtained, lines for the 
munions and lights, ccc; these will give the form of the lights in the 
quarter, ddd, 

168. Square down from the midship timber, in the plan of the quar- 
ters, the after part of the section of the upper counter rail, to the middle 
line of the half-breadth plan, and from it draw a curve parallel to the 
projected round aft ; this will give the aft side of the rail. At the same 
distance that this line is abaft the line for the aft side of the munion, 
draw a line without the curve, for the outside of the munion of the 
quarter, in the half-breadth plan ; this will give the outside of the rim 
rail. Then, where the outside of the rim rail cuts the aft side of the 
rail in the half-breadth plan, square it up to the plan of the quarter ; 
and from the half-breadth plan take the breadth, from the middle line, 
to where the outside of the rim rail cuts the aft side of the rail, set it off 
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from the middle line in the plan of the stern^ and project it to the end 
of the rail just squared up in the plan of the quarter. We thus have 
the end of the upper counter rail in the three plans^ and the projection 
of the rail, in the plan of the quarters. Between the section, on the 
middle timber, and this point, the projection of the rails may be got, by 
drawing any number of short lines parallel to the middle line, to cut 
the rail in the half-breadth plan, and others at the same distances from 
the middle line of the stern, to cut the rail in the plan of the stern ; 
then, if they are squared up, from the half-breadth plan, where they 
cut the aft side of the rail, or lines for the munions, or any other lines 
to the plan of the quarters, and the height of the same lines at their 
corresponding short lines, projected from the plan of the stern ; to cut 
these squarings up, curves being passed through the intersections thus 
obtained, we have the projection of the rail in the plan of the quarter. 
The same progressive method may be gone through for the lower part 
of the rail and outside of the berthing of the upper counter rail, at the 
lower part. From the points just got for the extremities of the rails, 
at the side, in the plan of the quarters, draw lines to the sheer for 
the upper and lower sides of the rim rail, and outside of the berthing ; 
and for their ending forward, square up the point where their corre- 
sponding lines, in the half-breadth plan, for the fore end of the rail, &c., 
cuts the exterior planking, to the plan of the quarters. 

169. For the lower counter rail, proceed in the same manner to obtain 
the aft side of the rail, and aft side of the berthing of the upper 
counter, as described for the upper counter rail; then, from the outside 
of the berthing, in the plan of the stern, at the extremity of the 
quarter, from the under side of the upper counter rail, draw a line 
tending to the outside of the exterior planking, at the extremity of the 
wing transom ; and where it cuts the upper side of the lower counter 
rail, project its height to the plan of the quarter. Then, from the plan of 
the stern, take the breadth from the middle line to the outside of the 
berthing, at the upper side of the lower counter rail, and set it off from 
the middle line on the aft side of the berthing, at the lower counter rail 
in the half-breadth plan, and square it up to the plan of the quarter, on 
its corresponding height just projected ; and from this point to the 
point under the upper counter rail, for the aft side of the berthing, draw 
in the curve of the upper counter; and from the point just squared up, 
draw forward a line to the sheer, for the upper side of the lower stool 
rail at the berthing. 

170. Prom the middle of the centre light of the quarter, draw a line 
to the rake, and produce it down, to form the lower finishing ; and 



ON LAYING OFF SHIPS. 7/ 

draw in the depth of the stool rail. Below this rail form the lower 
finishing, observing to make the centre of the drop, o, that is below the 
finishing, on the line just drawn through the centre of the middle light ; 
and making a line, drawn from the fore end of the berthing, under the 
rim rail, form a tangent to the fore part of the finishing ; then, where 
this line cuts the upper part of the stool rail, square it down to the 
outside of the exterior planking, that is, without the half-breadth line 
run off at the height of the lower counter rail (165), in the half-breadth 
plan ; and from this squaring down to the breadth set oflf on the ^ft side 
of the berthing (169), draw in a curve which maybe similar to the curve 
of the rim rail ; and outside this curve draw another for the outside of 
the rail, at the same distance as the after part of the rail is from the 
line for the berthing ; then, where this line cuts the outside of the 
exterior planking, square it up to the plan of the quarters, for the end 
of the stool ; and where it cuts the after edge of the rail, take the 
breadth from the middle line, and set it oflf on the upper part of the 
lower counter rail, from the middle line in the plan of the stern, for the 
end of the lower counter rail ; then project, on the spot just squared up 
to the plan of the quarters. From this point, for the end of the rail at 
the extremity, both in the plan of the stern and quarters, to the section 
of the rail on the middle timber in the plan of the quarters, the form 
of the rail may be obtained, as explained for the upper counter rail 
(168). 

171. When the stern is constructed to be all the way up in the same 
cylindrical surface, whether a two or three deck ship, it will only require 
to get the heights of the different decks, and the lower sides of the 
transoms, to obtain the heading of the lights, as before explained, and 
to give the rails the increased round, according to the inclination of the 
side counter timbers ; and making the munions on both sides tend to 
the same point, the centre of the stern, will give them the proper taper. 
But when the stern is constructed with a balcony, which mode of con- 
struction is now frequently continued, it will require a different process. 

172. From the plan of the quarters, square down the point where 
the upper side of the deck, at the middle line, cuts the middle timber 
to the middle line, and where the deck, at the side, cuts the side timber, 
to the half-breadth line, at the height of the deck in the half-breadth 
plan ; and to these squarings down, draw the round aft to conform to 
the round of the stern below, and produce it beyond the half-breadth 

' line, the width of the stool. Parallel to this line, from the half-breadth 
line^ out to the width of the stool, draw another abaft, about eight 
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inches, to give room in the balcony ; and from this curve to the middle 
line, draw an inflected curve to the form, and to the distance the 
balcony is to be aft, for cutting off the ends of the deck, and for the 
fore side of the foot space rail, kmn, 

173. Draw, perpendicular to the middle line of the half-breadth 
plan, a line Y Z, at a convenient distance abaft the curve just got in 
for the fore side of the foot space rail, and from it draw in the vertical 
round-up of the deck, Z z. From this round down draw several lines, 
parallel to the middle line, as numbered 1, 2, 3, 4, &c., to the fore side 
of the foot space rail ; and where they cut it, square them up to the 
upper side of the deck, at the middle line in the plan of the quarters ; 
then, from the line YZ, take the distances to the round down 7k z, at 
each of these lines, and set them oflf below the upper side of the deck, 
at their corresponding lines in the plan of the quarters, and draw a 
curve through them, which will give the projection of the upper and 
fore sides of the foot space rail at the ends of the deck, in the plan of 
the quarters. From the plan of the stern, take the breadth from the 
middle line to the outside of the munion of the quarter, at the height 
of the upper side of the deck, and set it off from the middle line on 
the roimd aft of the deck, produced for the width of the stool (172), in 
the half-breadth plan ; and describe an arc of a circle parallel to the 
outside of the munions, as before drawn on the rim-rail (165), for the 
outside of the middle stool, and produce it aft to the fore side of the 
foot space rail. 

174. In the plan of the quarters, at the middle, conforming to the 
projection of the fore and upper sides just got in, draw a section of the 
foot space rail, and square down its aft side to the middle line in the 
half-breadth plan ; and to this squaring down, draw a curve parallel to 
the one for cutting off the end of the deck, for the aft side of the 
rail, and one at the same distance, outside of the stool, for the outside 
of the middle stood rail; then, where the line* numbered 1,2, 3, 4, 
&c., cut the aft side of the rail, square them up to the plan of the 
quarter, and take the distances from Y Z, at each of these lines, to the 
round-down, and set them off at their corresponding lines just squared 
up, below a line drawn parallel to the sheer of the deck at the middle, 
drawn in the upper and aft sides of the rail ; and where the outside 
of the stool rail cuts the aft side of the foot space rail, in the half- 
breadth plan, square it up to the plan of the quarters, and project it 
likewise to the line YZ, as 11, and there take the round-down, which 
round-down set below the sheer line drawn from the upper and aft sides 
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of the rail : a curve passed through the spots thus obtained will give 
the projection of the aft ancj upper sides of the rail. The same may 
be done for the lower side of the rail. 



175. Take from the half-breadth plan, the distance that the end of 
the foot space rail, at the fore and after sides of the lines numbered 1, 
2, 3, 4, &c., are from the middle line, and draw lines to these distances 
from the middle line in the plan of the stern ; and from the plan of 
the quarters project the fore and after parts, and lower side of the rail, 
at their' corresponding places, squared up from the half-breadth plan 
to them ; and draw in the projection of the upper and lower parts, for 
the aft side and upper part, and draw in the quai*ters, from the points 
squared up for the extremity of the rail, the upper and lower sides of 
the stool rail, ending it by squaring up its fore end from the half- 
breadth plan. 

176. Draw in the plan of the stern the outline of the taffrail and 
quarter pieces. It may be to an inflected curve, as shown in the figure, 
or any other curve that may be according to the taste of the projector, 
confining its boundary so as to be at the proper height of the taffrail, 
to cover the planksheers at the top side, and so as, at the outside of the 
quarter piece, to form into a line drawn from the extreme end of the 
foot space rail, for ships that have a balcony, and for those without, to 
the end of the upper counter rail, where there is no balcony. 

177- The cove and inside of the quarter pieces must likewise be 
drawn ; the cove, in a solid taffrail and open balcony, has the necking 
as much below the transom of the round-house, as the heading of the 
lights is below the lower side of the other transoms ; though sometimes 
it has a quicker round, when it is kept below the transom at the 
middle, and carried down at the side. 

178. The sterns, at present, instead of having a solid taffrail, have 
the stern timbers to run all the way up, and a rabbetted backing of 
about two inches in thickness brought on their aft side, from the 
heading of the lights up to the height where the fife rail was for- 
merly placed, and the mouldings to form the outline, and the cove, 
are brought on. The quarter piece is still solid from the outside 
of the exterior planking, without the side counter timber ; though 
it sometimes rabbets to the timber, to about half its substance, and 
the backing butts against it. 
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179. When the taflFrail quarter pieces and cove are formed in the 
plan of the stern, obtain their projection in the plan of the quarter. 
Draw, in some convenient place, either above or below the stem, from 
a straight line MO, that is perpendicular to the middle line of the 
stern, an arc of a circle, m 0, for the round aft square to the rake, with 
its vertex immediately above or below the middle line of the stem. 
Upon the outline of the taflFrail and quarter piece, in the plan of the 
stern, draw in any number of short lines or distances, and project them 
to the straight line M O, and to the arc m 0, and to the middle timber 
in the plan of the quarters, where short lines may be drawn. Draw 
in the plan of the quarters, parallel to the middle timbers, a line 8 u, 
abaft it J if a solid taflTrail and open balcony, eight inches, or the thick- 
ness of the taflfrail -, but if the timbers run up the thickness of the 
backing, then take the distances from the line M O, to the arc m 0, at 
each of the distances projected from the outline, and set them oflT, per- 
pendicular, and before su in the plan of the quarters, upon the cor- 
responding short lines, just projected from the outline of the taflfrail to 
this plan, and draw a curve through them ; do the same for the lower 
end of the quarter piece : a curve passing through the spots thus 
obtained will give the projection of the aft side of the taflFrail and 
quarter piece, at the after surface of the taflFrail in the plan of the 
stern, abaft which may be drawn, if the taflFrail is not solid, the thick- 
ness of the mouldings, which below the side timber gives the aft side 
of the quarter piece, as they are worked out of the solid ; and before 
this line the siding of the quarter piece may be set forward for its 
fore side; but when it is a solid taffrail, its siding is set before the 
projection of the surface of the taflFrail, for its fore side. The pro- 
jection of the cove and inside of the quarter piece may be obtained in 
this plan by the same progressive method as gone through for the 
taflFrail and outside of the quarter piece. 

180. The upper quarter can now be got in by observing the same 
method as for the lower, in forming the rails that correspond with the 
breast rails of the stem, and the stool rails ; for which purpose, lines 
may be run oflF in the half-breadth plan, and the form of the rails got 
in this plan, as before explained. 

181. To lay oflF the breast rail, from where the numbered lines 
1 , 2, 3, 4, &c., in the plan of the stern, cut the fore and upper sides of 
the foot space rail, draw lines, tending to the centre of the stern, as 
a?y, and in the plan of the quarter, as op, to the rake of the midship 
timber; then, in the plan of the stern, set up the height of the fore 
and upper sides of the breast rail, in the direction of the lines inclined 
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to the centre of the stern, and project them to the lines just drawn in 
the plan of the quarters' ; an4 draw in these plans the curves for the 
projection of the fore and upper sides of the breast rail. 

182. To get the form of the breast rail in the half-breadth plan, 
take from the middle line the distances where the lines just drawn to- 
wards the centre of the stern cut the curve for the fore and upper sides 
of the breast rail> and set them off from the middle line of the half- 
breadth plan, drawing to them short lines parallel to the middle line, and 
project them up where the corresponding lines, drawn to the rake, 
cut the fore and upper sides of the foot space rail in the plan of the . 
quarters ; and through the squarings down pass a curve, which will 
give the breast rail in this plan, so' that the balustrades may all be of 
the same length, and in the same plan^ in an athwartship projection. 

183. To get the aft side of the rail in the plan of the quarters, draw 
a section at the middle, to its proper height and position; .and where 
the lines drawn to the rake cut the fore and upper edges, draw short 
lines to the sheer. Project the aft side of the section to the middle 
line in the half-breadth plan, and from it draw a curve parallel to the 
fore side, for the aft side of the- rail in this plan ; then square up where 
it intersects the short lines, before drawn parallel to the middle line, 
to the corresp(^nding short lines just drfiwn to the sheei^ in the plan of 
the quarters ; and to the spots thus squared up draw a curve for the 
aft side in this plan ; and from where the short sheer lines cut this 
curve, or from the spots just squared up, project its heights to the cor- 
responding lines drawn to the centre of the stem in the plan of the 
stern, and to them draw the curve for the upper and aft sides of the 
breast rail in this plan. The lower side of this rail may be obtained 
by squaring down from the plan of the quarters the fore and after 
parts of the section of the lower side of the rail to the middle line of 
the half-breadth plan, and to these squarings down drawing curves 
parallel to the upper side of the rail, and then proceeding in the same 
manner as for the upper side. 

184. The breast tail ends against the fore side of the quarter; piece, 
both in the plan of the stern and quarters, though sometimes it passes 
through the quarter-piece,, and mitres into the corresponding rail on 
the quarters, which improves the appearance of the stern. 
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To expand and bring upon a Vertical Plane ^ the Tqfrail and Quarter- 
Pieces. (Fig. 13, Plate VII.) 

185. Th« taffrail and quarter-pieces, as seen in tWe figure, are only 
projections 5 they will, therefore, require to be expanded from the 
round surface^ and to be thrown on a vertical plane, from the rakey to 
obtain the true surface for making the moulds. In the plan of the 
stern draw a level line, G K, to the upper part of the foot space rail, 
at the outside of the quarter-piece ; and, perpendicular to it, or parallel 
to the middle line, other lines, 1, 2, 3, 4, sufficiently near to give the 
form correctly 5 and square them and the outside of the quarter-piece 
to the round a^ft, m 0, that was before described square to the rake ; and 
take their distances, round the curve, from the line marked upon the « 
round aft for the middle of the stern, and set them oflF from the middle 
line, in the plan of the stern, on the line G K ; and to them draw new 
lines, for the extended lines, as shown in the stern on a vertical plane, 
by the lines 1, 2, 3, 4, by the round surface being expanded on a plane. 
To obtain the stern on a vertical plane, from the rake, draw, in some 
convenient place, a line, n t, to the rake, in relation to some horizontal 
line, O V ; and from the line, M O, take the distances to the round aft, 
x» o> at the places where the lines drawn parallel to the middle line, in 
the plan of the stem, and the outside of the quarte|-pieces, before 
squared to the round aft, and set off from the rake of the timber, n t, 
and draw lines parallel to it ; then, from the plan of the stern,, take 
the height| at each of the lines drawn parallel to the middle line/ above 
Q K, to the taffrail, quarter-pieces, cove, &c., and set them off from, 
and perpendicular to O V, on their corresponding lines that are drawn 
to the rake of the timber ; and from where the line for the outside of 
the quarter-piece cuts O V, draw a line, tw^ perpendicular to the rake 
of the timber, « t» Then, from this line, in the direction of the rake, 
take the distances to the spots, just set off above O V, on the raking 
lines, and set them off above G K, in the plan of the stern, on the 
extended lines : a curve passing through the spots thus obtained will 
give the taffrail, quarter-pieces, &c., expanded and thrown in a vertical 
plane. 

To make the Moulds for the Stern. 

186. To make the moulds for the counter rails, the rounds up are 
taken square to the sheer (Plate 7)3 and are arcs of circles foifmed 



aceorditig to the common rule (Note 16), and the round aiiits are con- 
structed. Dra\r in the sheer plan (Fig. 15) a line, ab^ to the sheer of 
the ship, to pass through either knuckle, — that is, the knuckles of the 
upper or lower counter ; the distance between these lines, taken per- 
pendicular to them, cdf. will be the round up. Draw a line from the 
tippef knuckle of the midship timber downwards, square to the sheer; 
then strike, upon some convenient part of the floor, two lines at the 
distance as obtained for the round-tip s^juare to the sheer, c a, and 
matk a Hue pei^pendiculat to them to represent the middle line, which 
will be the vertex of the arc ; set off on each side of it the half-breadth 
of the knuckles, m o, taken from the body plan, and describe the round 
tipi In the sheer plan, draw a line perpendicular to the midship timber 
to cut the knuckle of the side counter timber, n g, and produce the 
midship timber to it ; then, from and perpendicular to this line pro- 
duced, take the distance to the knuckle of the side timber, and strike 
two lines apart equal to it ; marking upon them the middle line^ half- 
breadth of the knuckles, m o, from the body plan, on each side, and 
describe as before an arc which will be the round aft, square to the 
rake ; but as the round aft mould must be made upon the round down 
and sheer, to be conveniently applied, as the rail is formed to its round 
up first| draw across the round up and round aft, parallel to the middle 
]in«B, any number of short lines, at the same distances from the middle 
line in both ; then from the round aft take the distances at each of 
these short lines, from the line to the arc, and set thetii off on the line, 
n q, drawn from the knuckle of the side timber, square to the midship 
timber, and to them draw lines upwards, parallel to the rake ; from the 
round up take the distances ad for the round aft at the short lines, and 
set them off on the line, cd, drawn from the upper knuckle of the 
midship timber, square to the sheer, and to them draw lines parallel 
to the sheer. To get the proper round aft, pen a batten upon the arc, 
for the round up square to the sheer, and mark upon it the middle and 
short lines ; then, upon the line from which the round aft is described 
bring it straight, with the spot for the middle well with the middle 
line, and mark the jspots that corresponded with the short lines when the 
batten Js penned round the arc, for new and extended short lines ; then, 
from the sheer plan take the distances from the line, c d, drawn from 
the upper knuckles, perpendicular to the sheer, on each sheer line, to 
where the corresponding lines drawn to the rake cut them, and set 
them from the straight line from which the curve springs, on the ex- 
tended short lines just drawn across the round aft : a curve . drawn 
• through the distances thus obtained will give the round aft upon the 
sheer and round down, and it v/ill be the curve to which the round aft 
mould is to be made. A mould for the section of theraif is likewise 

G 2 
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made at the middle timber, which gives the bevelling of the whole 
length of the rail, if applied fore and aft, and vertically. (Note I/O 

187. Batten moulds are niade to the quarter-piece, taffrail, and cove, 
as expanded and thrown on a vertical plane. (185.) The quarter-pieces 
are trimmed to the sheer, in a fore and aft direction at the upper part, 
and fore and aft below ; an^ the taffrail and cove have their upper 
parts and all the mouldings connected with them after the sheer. 
Moulds. are made likewise in the half-breadth plan for the rina rails; 
to the foot space and breast rails, after they are expanded to the round 
and sheer, and for the stools. In the sheer plan for the finishings, the 
upper finishing has, in general, a mould made for a section of it, which 
is got in the plan of the stern. 



To lay offy a Timber when it is oblique both to the Sheer and Horizontal 
Plans. (Fig, 16, Plate VIII.) 

♦ 

188. In the sheer plan draw a line, A B, for its obliquity to the 
horizontal plane, and where it cuts the upper edge of the keel, square 
it down to the middle line of the half-breadth, and from thence draw 
a line, A F, for the obliquity to the vertical or longitudinal plane. In 
the sheer and body plans strike in any number of level lines, at the 
same height in both, and run them off in the half-breadth plan ; and 
where the level lines in the sheer plan cross the line A B, square them 
down to the middle line of the half-breadth plan; and, from the 
squarings down, draw lines, a/, parallel to A F, to cut their corret- 
sponding level lines, and square up the intersections to the sheer plan : . 
a curve, f'/'f, drawn through these squarings up will give the projec- 
tion or disposition of the timber, or where its plane cuts the side ; and 
to end it, on the upper edge of the keel, dravir in the half-breadth plan 
the half-breadth of the keel, and where it cuts the line A F, square it 
up to the upper edge of the keel in the sheer plan ; this will give the 
ending. 

189. To get the form of the timber in the body plan, draw a line, 
A C, perpendicular to A B, from where it cuts the upper edge of the 
keel ; this will be the point of revolution in transforming this timber 
from its projection to a vertical position in the body plan. Upon and 
in the direction of A B, in the sheer plan, take the distances to all the 
level lines, above the upper edge of the keel, and set them up, on the 
middle iine^ as n^ n, n^ and from the line A C, take the perpendicular 
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distances to where the plane^ or curve of the timber,/' /' /', cuts the 
level lines at the side, in the sheer plan, and set them above the upper 
edge of the keel in the body plan, and draw short level lines, m, m, wi, 
to them ; then, in the half-breadth plan, take the distances in the 
direction and to where the lines- af cut the level lines, and upon the 
heights, corresponding to them in the body plan, set off these distances, 
that is, by placing one spot on the batten, denoting the middle line of 
the half-breadth plan, well to the corresponding heights, », on the mid- 
dle line of the body plan ; the other spot on the batten being made to 
cut the corresponding short level lines, m, just dravm ; these intersec- 
tions with the short level lines wiU give the spots, wi, for the curve of the 
timber to pass through ; and by drawing lines m w, will give the direc- 
tion that the level lines will be thrown when the timber is transformed 
on a vertical planei 

^ 190. To end this timber in the body plan, draw, in the half-breadth 
plan, a line within the half-breadth of the keel, for the inside of the 
rabbet 5 and in the sheer plan, below the upper edge of the keel, the 
distance down for the middle of the rabbet. Now where the line A B, 
produced down, cuts the middle line of the rabbet in the sheer plan, 
project it to the middle line of the half-breadth plan, and frqm the spot 
or, thus Jirojected, draw a line out, parallel to A F ; then, where this line 
cuts the line for the depth of the rabbet, project it to the middle of the 
rabbet in the sheer plan, and produce the curve, from where the plane 
of the timber cuts the side, to it. If it should pass nearer to A B than 
the spot before got on for the upper edge of the keel, it will end in th^ 
middle ; but if it should pass without, the curve is to remain, and an 
angle will be formed to the middle of the rabbet. To end them in the 
body plan, take the shortest distances from A C, to where the plane of 
the timber cuts the upper edge of the keel and middle of the rabbet, 
and set them off from the upper edge of the keel in the body plan, 
and draw short level lines ; and take, likewise, in the direction of A B, 
the distance that the middle of the rabbet is below the upper edge of 
the keel, and set it off on the middle line, below the upper edge of the 
keel, in the body plan ; then take the distances from the middle line, 
in the direction of A F, to the half-siding of the keel and inside of the 
rabbet, and set them off by keeping the spots for the middle line to 
those that correspond at the middle line of the body plan, one of which 
will be at the upper edge of the k^el, and the other spots being kept to 
their corresponding short level lines ; then the curve must be passed 
t;o end either at the outside or middle of the rabbet, according as it 
passes within or without the upper spot. 
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191, To correct this timber by the diagonals, draw in the body plan, 
at any distance fron* and parallel to the middle line^ a line G JL 5 and 
in the half-breadth plan a line,^ ky at an equal distance^ and parallel tp 
the middle line; then, where the diagonals cross the line G K, in tt^e 
body plan, project them to the line A B^ in the sheer plan, ai>d to them 
draw short level lines, rf^. Square down their intersections with A B, 
to the middle line of the half-breadth plan,^ and from them draw lines, 
b {?, parallel ^o A F, to cut the line gk ; project, likewise, where the dia- 
gonals cut the niiddle line of the body plan, to the line A B at ^, and 
square them down to the half-breadth plan, to ; then square up froni 
this plan, where the lines a c, cut the line ^ A: to the short Hues rf^, in 
the sheer plan ; and from these squarings up to the points ^, or the 
heights where the diagonals cut the middle line, draw a straight line x ^, 
and produce them to the projection of the harpiiis in Sy which should 
likewise cut the intersection of the projection of the timber with this 
line 3 this wUl giv^ projections wh^ere the planes of tbQ diagonals cut - 
the plane oC tW timber^ Take from the sheer pla,» th^ distaftces txam 
the upper «dge of the keel, in the direction of A B, and set them aboye 
the upper edg« of the keel, on the middle Une in the body plan^ 
for the p^nts <2?' i and frc^m A C take the perpeiidiculay distwcesi tq 
where the prelection of the timber in thes sheer plan, ox the line for 
the projection pf the plane of the diagonal on the p)ane of the tii^lji^r, 
cuts the proj^ctlpn of the respective harpins, and set them ^bov^ the 
upper edge eS the keel in the body plan, and draw shc^t ^evel \\^m» 
Then, where the projection of the harpins, 4b c^fosses the pvojeptioi^ Qf 
the timber in the sheer plan, square it dovvi^ tQ the diagqn^^ i^ ^-be 
half-br^^dth plan> and taike the dist^^^ces fr^^^ii th^ p^iiddle lii^e^ at^ the 
point 0, tQ ttie diagonals at \bese squarings do>^n, and ^et tUen^ off ff qm 
the middle line of the bc^y plan, ^^^vtS the ma^rik^s m tb^ batten,, fo^v' 
the middle line, to the i^iddW 9(t the points ^', w4 tUo*Q foi: the di^gCH' 
nals, to cut the short level Unes i these interseptiQns shq^ld b*^ weU. tft 
the cuyye fa? tbe^ timber ^Ife^dy got, in^ 

192. To corr^t the timber by the t^Vittocl^ li,n^s, Qt the y^ytica^ lixpg^^ 
tudinal sections, take the dista^iicf^ from the middle li»,^j^ iq the haif^ 
breadth plan, in the dir^tion o| A F to the buttock lin^s, ^iid set thei|> 
oi? from the middle line in the body, and draw new ^X\i ^xteudedi but- 
tock lines 5 and ftom the sheer plan take the peifpep^icul^ djstajiices 
from the line A C, to where the buttqck liiies cut the projection p| ^he 
timber, and set them off on their new and coryesponding b;^ttock line,* 
just got in the hody plan ; these distances should agre^ tQ the cuijve. . 
already transformed on a vertical plane. 
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To get the Bevelling Edge of the Timber in the Sheer and Half-breadth 

Plans. (Fig. 16, B.) 

199. Before the bevelling edge can be got, a section^ qommon to the 
two inclinations, must be obtained. Let A B be the inclination of the 
timber in the sheer plan, and A F in the half-breadth ; draw the verti- 
cal line B FE, to cut A B in B, and A F in F, and draw from the point 
£> the lines E m {uid E n, E m perpendicular to A B, and E n perpen- 
dicular to A F ; take the distances E n and E m, and set them off from 
E on the line E A, and draw the lines n' F and m'B ; these will be 
sections common to the two inclinations. Now draw the Kne oa?, 
equal to the siding of the timber, perpendicular to n' F, and take the 
distance a? »', and set it off perpendicular to A B, to cut the line E A in 
c> draw, likewise, the line az, equal to the siding of the timber, per- 
pendicular to m'B, and take the distance ^2rm', and set it off perpen- 
dicular to AF, to cut the line EA in c/ then, from C draw lines 
pai^all^l to A B and A F, which will give the fore edge of the timber in 
the tv^d plans. 

)94. When the lines, where the plane of the side for the bevelling 
e^e of the timber cats the horizontal and vertical planes, are obtained, 
pthit^d to lay it off as expfained for the other side ; except, all distances 
ai^ to lie%ht are taken from the line A C ^ and for breadth, instead of 
talfch^ theitt from the middle line from lines drawn perpendicular to 
the 0afit in Ihe half-bteadth plan, A z, from where the lines for the 
tMoiU&oig edgd cftt the »^d<lte liney tot thi^v corresponding Hnefl for &e 
b«veHm^edge. 

V to oUam the Farm (f the d^ffermt timbers at the Ship which are noi 
cmmonly laid off on the Mould-loft Floor. 

Id5; Iffee exampfes-glten in tlie preceding pages ar6 suflScient for all 
that is required, or that can be doncrconveniently on the mould- loftfloor. 
At the same time, to lay ofif every timber that enters into the frame 
of a rfiij^ fe poissibl'e, and <lie moul'd can be made an* bevellings taken 
^lik the greatest exactneSB ; but ais it regards the after p^rt of the ship, 
iH^ItJi: thbsift timber^ thai! form the' stern,' trouble would bie saved, and, 
cbtfimonly; more certainty attained, by mocking out the sides of each 
tittifew, and matirtg the liiould at the ship. The cant timbers are laid 
off on th'^ floor, t& far aft as the frames preserve a straight side, 
Rtltf extend' atttheijiray up. The midship counter-timber is Kke#ii8^ 
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laid off; and bolted to the side of the post^ extending up to the top- 
side ; but for the intermediate stern timbers^ moulds are commonly 
made at the ship. 

196. To obtain the form of those timbers that are not laid off on the 
mould-loft floor^ the whole of the harpins are trimmed and fixed in 
their places as usual^ as high up as their after ends coimect with the 
stern-post ; and^ above the continuation of the ribbands on the side, 
are trimmed to the form, and made to extend sufficiently aft to secure 
the right aft ribbands td them, observing to have one at the height of 
each knuckle. 

197* To give the form of the right aft of the stem, ribbands are fixed at 
each of the knuckles, and as many above as may be required. Those 
fixed to the knuckles are trimmed to the round-aft and round-up. 
(186.) Those above, to the round-aft only, and commonly laid ^ 
square to the rake of the stern, and are placed to the same heights as 
the ribbands on the side, that they may be fixed to them. When the 
whole of the ribbands and harpins are got up, and properly fastened 
and shored, the stations of the right aft timbers are got on the rib- 
bands for the upper part of the stern ; and those at the height of the 
knuckles to conform to the lights and ports, as they may be disposed 
for properly fighting the guns, or for the proper appearance of the stern. 
When these stations are set off, battens are nailed on each of these 
ribbands, to give the direction in. which the sides of the timber should 
stand; up and down battens are likewise got in to thein,aud carried down 
inside to the lower harpins, so as to conform with the first, double, or 
second futtock below, agreeably to their disposition, as marked on the 
harpins from the mould loft floor. To the cant of the timbers, as 
marked on the harpins, battens are nailed for their sides ; and between 
those and the battens for the sides of the timbers that form the jstern, 
fixed oi;i the ribbands at the height of the knuckles, other battens are 
placed, so as to give a regular twist, from the sides of the timbers that 
form the ports or lights, to the sides of the timbers that partake of 
the regular c^nt below. 

198. Battens are likewise got in for the disposition of the side coun- 
ter timber, making the after and outside of this timber, abovfe the upper 
knuckle, to be in the same plane with the intermediate timbew ; that 
is, those which form the lights, betweep the midship and side counter • 
timbers ; as all the outer edges of those timbers that pass between 
the lights, should ^ be in the same plane with each other, in an 
athwartship view ; while, in a fore and aft view, they should all tend 
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to the same point above the Stem. (See Fig8. 10 and 11, Plate 5.) To the 
station of the battens that are got in up and down, for the disposition 
of each timber, moulds are made to agree with harpins and ribbands ; 
and the bevellings are taken by keeping the stock of the bevel out of 
winding with the battens fixed to the harpins or ribbands, and the 
tongue of the bevel to the harpins or ribbands. WJien the sides of 
the timbers have a curve and twist, the form of the timber is projected 
on in the mould, fixed in a plane at the shortest distance from its sta- 
tion ; and spilings taken for the side, similar to that of the side counter 
timbers (117), and as explained for the timber of the round stem. 
(141.) 



ON ENLARGING AND REDUCING THE DRAUGHTS AND 
BODIES OF SHIPS. 

When the body of a ship requires to be reduced or enlarged, so as to 
be similar in its proportions to the one altered from, a process the 
most simple, and at the same time on principle, being grounded on 
similar triangles, may be pursued. Various methods may be given 
for increasing or reducing, in exact proportion, every part of a body ; 
but the example given by the Author, appears to him to be one, which, 
while it is correct, is of easy application. 

When the body is to be enlarged or reduced, find the exact relation 
in the Example that the length, breadth and depth, or draught of water, 
bear to each other, and at which they are to be brought out. If to 
be enlargedy as in Figure 1 1 of the Body, Plate 9, produce the loadwater 
line a by to t, and the boundary line de toh^ making the line 6 1 equal 
to the increased height or draught of water, and the line o h equal to 
the increased breadth, according to their proper relation to each other. 
Then draw any number of water lines, as m », and produce them to or ; 
then take the distances from the point e, where the boundary line cuts 
the upper edge of the keel, to the lines a xi, and set them on the line 
d e, and draw new lines, as the dotted lines 8 p. The same may be done 
for the main and top-breadths, port-sills, or any other heights required, 
by producing the line e i and projecting them out to it, and then carrying 
them up on the line de^ as for the water lines. Having determined all 
the heights that may be necessary, proceed to obtain the increased 
breadths ; project down the intersection of every timber with the lines ab 
and mrij to the line o hy as r, r, r ; then take the distances from o, on the 
line A, to r, r, r, and set them off on their corresponding dotted lines 
spy for spots for the new timbers. By proceeding in this manner. 
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at as many heights as may be required, a new and enlarged body 
may be formed^ similar to the original body, as shown by the curve oksr» 

To reduce the body, as in Fig. 12, draw the triangles oh e, bei, sa 
that the line o h may be equal to the new reduced breadths^ and the 
line ei to the reduced depth, and draw the line b i perpendicular to ei, 
and the line e h perpendicular to o A. 

The line At is drawn perpendicular to ct, and the line he to o h, 
with a view only to ease in squaring out the lines w », i k. To 
obtain the new heights from the place where the water lines cut the 
boundary line d e, draw lines out to e c, parallel to 6 ^, as 9» ny and from 
Cy on the line ec^ take the new heights and set them upon de, and draw 
the dotted lines sp for the new level or water lines. To obtain the 
breadths, draw down lines parallel to e A, to meet o A, as i k; then from 
0, on the line o A, take the distances to the lines % k, and set them off 
on their corresponding new water lines *j9, which will give spots for 
drawing in the sections for the new reduced body as the curve. 

To obtain the heights and length on the sheer planj on the reduced or 
increased dimensions, draw the line A B (Fig. 13), so that the distance 
from A to B may be the required length between the perpendiculars, 
and produce the different stations ad, cd, down to A B. Then on this 
lihe take from A the distance to b, d^fy h and B, and set off on the 
line A C for new stations, as shown by the dotted lines «' V &c. Then, 
to obtain the heights, draw the line C K, so that the angle in C K may 
be the same as the angle dec (in Fig. 11), and project all the* heights 
of the water lines, sheer lines, port-sills &c., or the different heights 
of the head and stem, to the line C K ; and take the distances from c, 
to them in the direction C K, and set them off on their corresponding 
distances from A, as the new dotted stations a' A' c' rf', which will give 
spots for the new sheers, at their proper positions ^nd increased height. 
The distance for the increased length may be set off each way from the 
line ®, when the stations, as a* b' and d^y would be extended each way, 
so that the increased length would be obtained aft as well as forward 
from the line ®. To reduce the length, we have only to proceed as 
given in Fig. 12, for reducing the breadth. 
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No. r. 

ON TAKING OFF SHIPS. 

To take off the Body ^ Sheer ^ Profile ^ and Plan$ of the Deck. 

] . To take off the body of ships, &c. boards of different lengths are 
prepared with sti'aight edges, having generally feet marked upon them ; 
the boards that are placed horizontally, or after the direction of the 
keel, are called base boards ; and those that are erected either verti- 
cally or perpendicular to the base boards, are called perpendicular*. 

% In taking off ships, ceftain fixed points or lines are determined 
on, from which all distances are taken, that the form and every p»rt . 
may be readily transferred from the »hip to the paper. All .distances, 
longitudinally, are geoerally taken from the centre of the fore-mast 5 
transversely, from the middle line or longitudinal axis; and as to 
heights, from the lower edge of the rabbet of the keel. 

8. Erect before the knee of the head a perpendli<5idar ; and in v^ line 
with the lower edge of the rabbet, tetend a base board from the keel 
out to it, keeping an eye|i foot well to the aft side of the perpendicular 
(Note 18) ; then, above the figure, carry anotlier base aft, parallel to 
the upper edge of the kee!, from the fore-mast perpendicular, so as to 
extend abaft the centre of the fore-mast, keeping it likewise with ^n 
even foot well to the perpendicufer. ^ 

4. Before the. places for taking the form of the trailsverse sections 
of the body can be determined, the place of the greatest trtosverse 
section must be found, by first obtaining the widest part of the ship in 
its lengitk;. arid shauld the bireadth be parallel to £^ny distance, the ex- 
tent of this parallel brejadth each way should be marked upon the keel, , 
and likewise the distances forward and aft where the sections would 
be of* the same area; then,, from the fore and after parts of the body, 
wher^ the sections would b^ of the same areai determine the places of 
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two stations for taking off the form, and from the fore one set off the 
places of the stations in the fore body, and from the after, one, the 
places of the stations in the after body, setting them off from five to 
ten feet apart, or as the body may require, carrying them as far to the 
extremities as a section can be taken with correctness ; making those 
at the extremities nearer together. 

5. To take off the form and to obtain the heights, a base board is 
extended out from the side of the keel, with its upper edge well "with 
the lower edge of the rabbet of the keel, to be beyond the breadth of 
the ship, and upon it a perpendicular is erected, square to the base 
board, at an even foot out from the middle line ; with the fore side of 
these boards well to the stations in the fore body, and aft side well to 
the stations in the after body. (Note 19.) 



6. The plane of the base board and perpendicular is set square to 
the keel and athwartships, that the form, when transferred upon the . 
paper, may give sections that are athwartships and perpendicular J» 
the keel. 

7. To take off a section, the following form is generally made in a 
book for the purpose : — 



Bam. 




Perpendicular out from the 
middle Line. 


Pt» In. 


Out. 


Up. 


Up. 


In. 


feet. 
1 
2 
3 
4 
5 
6 


'ft. in. 


feet. 
1 
2 
3 
4 
5 
6 
7 


ft. in. 


Height of the upper edge of the wale . . 

lower deck port J upper 

sills ..., I lower 

«pperditto....{jPP- 

sheer strake 




&c. &c. &c, 

REMARKS. 

Fore side of the —port is from tlie > 
perpendicular J 

Centre of the fbremost dead eye of 'J 
the main channel is from the per- > 
pendicular 


Preventer bolts from ditto , 


Chain bolts from ditto 


&c. &c. &c. 



The distances from the base board and perpendicular are taken at 
every foot ; those up from the base board, as far out as the body will 
admit ; and those in from the perpendicular, as far down so as to cross 
those taken up from the base board ; and to direct and keep the mea- 
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Buriiiff battens in the same plane with the base and perpendicular, a 
fine line is strained from the base- to the perpendicular, so as to be 
nearly in contact with the body ; and to keep them perpendicular to 
the base, &c., a square with a strip fastened to it, to form a rabbet, is 
applied, with one arm to the base or perpendicular, and the measuring 
batten is directed to the body by the other. 

8. For the different parts connected with the sheer draught, as the 
head, channels, chain plates, and dead eyes, quarters, and stern, 
sketches are made in the book, and all the necessary measurements 
placed on them. 

9. For the head, the rails and cheeks are taken by measuring down 
from the base board, that is over the head, at every foot in ; and for 
the fore part of the knee of the head, gripe and stem, and the fore part 
of the rabbet of the stem, distapces are taken from the perpendicular, 
before the head, at every foot up. For the cathead, lines are held across 
the ship, to each cathead, at the outer end, and part where it cuts the 
side ; and the distances down are taken from the base over the head ; 
and for the distances aft, the lines are squared up to the base, and 
taken ab^tft the perpendicular before the head. 

10. For the chain plates, &c., the distances of the centre of the dead 
eyes, chain and preventer bolts, are taken from the foremost chain of 
the channel they are connected with, which is taken from one of the 
perpendiculars (5), or it may be taken from, the centres of their 
respective masts ; and the heights of the channels, centre of dead eyes, 
bolts, &c. are taken from some of the sheer lines that have also been 
obtained by the perpendiculars. 

11. The quarters are taken from the perpendiculars that cross 
them ; but if there should be but one, the rails of the quarter are gene- 
rally produced to the next perpendicular before, to obtain their sheer 
and the distance of the ends of the rails, &c. taken from it ; though most 
of the necessary measurements are taken and placed on the sketch. 

12. To take off the stem, one perpendicular is erected right aft, at 
the middle line, square to the keel in the sheer plane, and vertically on 
a transverse plane, with its fore edge nearly in contact with the aft part 
of the taffrail; the feetansweringtoabase board, produced from the lower 

- edge of the rabbet of the keel. Another perpendicular is placed about 
the side counter timber, in the same athwartship plane, with the perpen- 
dicular at the middle. Froftn these perpendiculars, the heights of the 
wing transom, decks^ rails, taffrails, lights, &c. and the rake of the. 
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•tern, are taken ; and from the midithip perpendicular, the rake of the 
post, height of the braces, &c* are obtained ; and without the side one> 
the breadth of the quarter, &c. The round aft is generally taken square 
to the rake, by holding a line across the stern. 

13. From the perpendicular before the head, the distances aft of all 
the stations are taken, and to the perpendicular erected abaft the stern ; 
and likewise^ while the base boards at the foremost and aftermost ex- 
tremities are fixed to the lower edge of the rabbet of the keel, the ittea- 
surements for t|je length of the deck, and for tonnage, may bfe tnken 5 
and on the base board over the head, the distance aft to the centre of 
the fore-masl. 

14. Upon the paper draw in a line for the lower edge of the rabbet 
of the keel, and square to it a line for the foremost perpehdictilar ; then, 
from the foremost perpendicular, draw aft to the proper height, pa- 
rallel to the keel, a line for the lower edge of the base board, over the 
head, and set aft on it the centre of the fore-mast, which may be drawn 
downwatdsto the proper rake; likewise from the fore-mast perpendicular 
set aft the different stations from which the form of the body has beeii 
taken and the distance to the perpendicular abaft the stern, and draw them 
up square to the line for the lower edge of the rabbet of the keel ; and 
then proceed to set off all the heights, distances, &c. as taken at the ship. 

15. For the body, a board called a *' chequer- board " is provided, 
upon which are drawn each way, at right angles to each other, lines at a 
distance apart equal to a foot of the scale that the draught is to be 
drawn on ; then, one line, in th6 middle of the board, is made the 
middle line, from which the lines each way are then marked 1, 2, 3, 4, 
&c., to show the feet they are from the middle line ; and one, near the 
lower part, for the lower edge of the rabbet of the keel ; this lower one 
represents the base board, and the lines upwards are marked 1, 2, 3, 4, 
&c., to show the feet above. Now the lines parallel to the middle linies 
that are at the proper distances are made the perpendiculars for the 
respective stations ; tl^ri, from the line representing the lower edge of 
the rabbet of the keel, or base board, the distances, as taken at the 
ship, are set up, on the lines representing their proper distances out; 
and from the line for the perpendicular, tlie distances in are set 
off, on the lines representing their proper distances up. When this 
is done, and the transverse form obtained for every station, proceed to 
obtain the timber line, and the form of the stations at the proper room 
and space. Draw at ®, or the greatest transverse section, the timber 
line or the thickness of the plank within the sections as taken off; next - 
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run off ill the half-breadth plan lines taken from the sections on the 
chequer-board, and set oflF on the stations as before gpt upon the 
paper (14), that sballbe as near as possible perpendicular to the body, 
and set within them the ' thickness of the plank, taken at the height 
that corresponds to tliem 5 then set off the room and space for the 
joints of the frame, which must be taken from fbe ship, according to 
the space of the frames, and obtain new sections at these joints for the 
body, to the timber line. 

16. For the profile and plans, sketches are generally made for the 
different contrivances J and their distances lengthways are taken from 
the centre of the fore-mast, and transversely from the middle line j .these 
with the sizes and heights above the decks of the different ports, are 
placed on the sketch j but for the beams and ports, their fore sides are 
generally taken from the centre of the foremast, aud placed in the 
following form : — 



No. 



BEAMS. 
Dittancet. 



Before f 1 

the i 2 

mast, i 3 

Abaft .. 



Before 
the mait. 
Abaft .. 



4 
5 
S 
7 
8 
9 
10 



— — Riding bitts. 



Riding bittt. 
Fore bateh. 



PORTS. ' 

No. DUtaaces. 

}; :: 

*.' 3 -« -. 

..4 ^ — 

..5 *- — 

..6 — — 



The distance of the ports is taken by holding a line across from port 
timber to port timber ; this is done to prove the distance before taken 
from the station. 

17. To obtain the height of the decks, lines are held across the ship 
from port to port, at the lower sill, at each port of the different decks, 
if there are ports, if not, from the gunwale ; and the distance for the 
depression of the decks, at the middle and side taken ; which is set off 
on the paper below th^ corresponding port sill lines or gunwale, as ob- 
tjiined by the stations. The decks below are got from those that are 
obtained by the ports; and below the lowest deck the depression of 
the platforms, keelson, cutting down, deadwood, &c. is taken and set 
off on the paper. 
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No. II. 
ON EXPANDING THE BODY OF A SHIP. 



To obtain the Surface for the Length of the Planks, and Quantity 
of exterior Plankinff, ifc, 

1. To expand the body of a ship is to obtain the surface of the ex- 
terior or interior part, or to bring the surface upon a plane from two 
straight lines. 

2. To expand the body to obtain a good shift of plank, that the 
length and breadth of the planks may be known to a certainty, is of 
importance, both as it regards the conversion of the plank, and the 
strength of the fabric. 

3. In expanding the body, it is extended lengthways from the 
greatest transverse section, each way, and upwards from the lower 
edge of the rabbet of the keel; these lines therefore remain straight. 
In the body plan draw in any number of level lines, keeping one to the 
height of the -wing transom at the side, the heights of the upper and 
lower port sills, decks, wales, gunwale, and top side, and run them off 
in the half-breadth plan ; and Where they cut the stem, stern post, and 
counter timber, draw them in the sheer plan. In the body plan, pen 
thin strips of wood round each section, and mark upon them the dis- 
tance from the side of the keel to all the level lines, port sills, deck, 
wales, &c. ; and in the half-breadth plan, pen other strips round the 
lines run off there ; marking upon them the place of the greatest 
transverse section, and the stations of the sections afore and abaft it, 
buttock lines, and, the inside of the rabbet of the stem and stern post ; 
and above the wing transom, the aft side of the counter timber. Take, 
likewise, on a thin batten, the distances along the fore part of the tab- . 
bet of the stem, and aft part of the rabbet of the post, to the level 
lines, wales, deck, &c. at the stem, froni some section, and at the stern 
post from the lower edge of the rabbet of the keel. 

4. When the thin strips are thus marked, draw upon the paper, for 
the expanded draught, a line for the lower edge of the rabbet of the 
keel, and set off upon it the places of all the stations, and after edge 
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of the rabbet of the post ; then apply the battens for the sections, 
with the spots marked for the side of the keel, to the line for the lower 
edge of the rabbety at their respective stations, and the battens from 
the half-breadth lines, with the spots for the greatest transverse section 
kept to the place of this section, also the spots for the other stations 
kept to their corresponding battens, while they are likewise brought to 
their respective spots on these battens. When they are thus fixed, 
they are frequently kept in this position by shai'p- pointed pins, till 
the battens that extend lengthways are brought into their proper 
positions at the stem and stern-post. Fix the battens that have 
the level lines, wales, &c. marked upon them, taken from the rabbet of 
the stem and stern-post ; that for the stem with the marks for the 
stations kept well to their respective stations, as got at the lower edge 
of the rabbet of the keel, and carried up till the spots upon it are 
made to agree with their respective battens, and to the spots for the side 
of the stem, on these battens. The same may be done with the batten 
for the after edge of the rabbet of the post, except that it is kept with 
the spot for the lower edge of the rabbet of the keel, well to this line, 
in the expanded draught, and to the after edge of the rabbet of the 
post 5 with this batten the height of the wing transom at the middle 
is likewise obtained. The places of the battens above the wing tran- 
som, at the side counter timber, are obtained by taking the distance to 
the level lines, deck, &c. above the level line, corresponding to the 
wing transom at the side, and setting them off in the expanding draught 
in the direction of the counter timber, from the spot on the batten 
for this level line, which spot is brought in its proper position, nearly, 
by taking the breadth of the wing transom on the round aft, and set- 
ting it off by fixing one point well to the height of the wing transom, 
as got on the batten for the aft side of the rabbet of the post, and the 
other to the said spot, and bringing them to the spots for the aft side 
of the timber, on their respective battens. When the battens are pro- 
perly fixed, the spots for the buttock lines, obtained on the battens 
that extend lengthways, are then marked, and all the battens marked 
in, which will give the decks, wales, port-sill lines, &c. stations of the 
sections, the fore part of the rabbet of the stem, after part of the 
rabbet of the post, and the aft side of the counter timber. To get the 
wing transom or tuck, when the plank runs up to the lower counter 
rail, extend the buttock lines and breadth of the wing transom, in 
the body plan, by taking the distances of the buttock lines and 
breadth upon the curve, from the round aft, and marking them upon 
the transom or lower counter in this plan ; then pen a batten on the 
round up, and mark, by the outside of the rabbet of the post, buttock 
lines, and end of the transom or line for the end of the planking 5 and 

H 
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bring this batten to the expanded draught, fixing the dpot for the out- 
side of the rabbet well to the spot on the post or middle linC, for the 
npper Side of the transom or titck ; and the spot for the end, td the spot 
given on the batteii, thatt extends lengthways, for the level line at the 
end of the wing transom ; and to obtain the intermediate parts, pen 
battens in the sheer draught roand the buttock lines, and mark upon 
them the upper side of the witig transom, margin, and level lines, atid 
the disposition of the fashion pieee. Appljr these battens to the ex- 
painded drauglit, keeping them to the spots before obtained on the level 
lines, and at the tipper side of the wing transom, with the spots on 
them coinciding with their corresponding lines, and matk them by ; 
marking at the same thne the spots for the fashion piece> which, v^ith 
the buttock lines, will be wanted if the sitrface of the transotn is re- 
quired, and a shift of inside planking giten. 

5. The body inay be expanded by a shorter method, when exactness 
is not required j by placing, the battens for the sections, with the spot 
for the lower edge of the rabbet of the keel well to the stations of the 
respective sections, and sweeping towards the extremities all the spots for 
the level lines, wales, deck, port-sills, &c. arcs of circles, from the sta- 
tions as squared up, and then bringing the spots for the sections, on the 
battens that extend lengthways, to intersect with these arcs. This 
method will be nearly correct. 

6. It is ill this expanded draught that the shift of plank is frequently 
given ; aild if the surface of timber &c. is required^ it can be obtained. 
If the shift df ihside planking is given, the scantling of the timbers 
is got itt to the sections in the* body plan, and the distftnee to the side 
of the keelson, taken round the interior curte^ below some deck al- 
ready got iii the expanded draught. 
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No. III. 

ON THE APPEARANCE OF SHIPS IN DIFFERENT POSITIONS, WITH 
THE METHOD OF OBTAINING IT, ACCORDING TO THE RULES 
OF PERSPECTIVE. 

1 . Perspective is the art by which the representation of any visible 
object is drawn on a plane surface, such as it would appear if that 
surface were transparent and interposed between the object and the eye. 
This is the foundation of true painting. Without a knowledge of the 
principles of perspective, the artist works at random, not attending to 
the niceties of measure and proportion. 

The first step in commencing a picture consists in determining and 
fixing the geometric situation of certain points ; which points, when 
connected, produce lines ; and these lines, whether straight or curvili- 
near, constitute the first principles of a picture, and give the outline, 
which it afterwards requires the painter's hand to dress with light and 
shade. But if the artist has not the outline of every object in his 
picture, as well as its position, correct according to the rules of pers- 
pective, the picture will be without truth and life. 

2. Geometry is the foundation of perspective, and by means of it 
the outline is correctly drawn ; but as it is intended here to give only a 
few particular rules for obtaining the outline of ships in different po- 
sitions, geometry, as connected with the principles on which perspective 
depends, as well as light and shade, are left to be studied from those 
treatises that enter fully upon the subject, and of which there are many 
in print. However, it will be necessary for a student, before he can 
put a ship into perspective, to know how to obtain certain points, which 
will be here explained, and also to be able to delineate the different 
plans of a ship, and obtain the forms of different sections that cut the 
body in the several directions, which have been explained in the fore- 
going directions for Laying off ShipSy and of which examples will be 
given in the following pages, 

3. In proceeding with these explanations, it may be observed, that 
the art of perspective is not essential, either in making or executing th^ 

II 2 
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design of a ship ; but it is an accomplishment that gives a correct idea 
of effect ; which in forming a design, will enable us with more cer- 
tainty to give that appearance to the hull which will accord with the 
idea of a handsome ship : and therefore this is introduced here, as the 
author is not aware of any work which treats expressly on this branch of 
perspective. 

4. The niles of perspective are formed by considering the intersection 
of the visual rays reflected from the contour of any object to the eye, 
as they may be seen by representing this object on a pane of glass, 
which pane maybe considered as representing the plane of the picture 
between the eye and the object. 

5. The delineation of it on the glass will depend on the situation of 
the ey^ in relation to the pane of glass, — should the objects be near the 
glass, the spaces they occupy will be larger than when they are at a 
greater distance ; and as the situation of the eye is altered, so will the 
objects be altered ; but in whatever situation the eye may be placed, 
the horizon or imaginary line that appears to intersect the earth and 
sky will be on a level with the eye. As the vision is occasioned by rays 
or pencils of rays coming in straight lines from every part of the ob- 
ject to the eye ; and it is by joining these points in the supposed plane 
of the picture at the pane of glass, through which all these pencils of 
rays respectively pass, that an exact representation must be formed of 
the object as it appears to the eye, according to its particular position 
and distance. For those who intend to study perspective, not with a view 
to become painters, but only as it relates to the appearance of ships 
in differept positions, a few general observations only will be necessary 
to enable them to accomplish this object, and these shall be as brief 
and concise as possible. 

6. The point of sight in perspective (sometimes called the point of 
view, as they both coincide, so far as the picture is concerned) is an ima- 
ginary point or spot in the picture, to which the eye is directed ; and is in 
fact the centre of the picture, or of a circle, which in a natural view 
would take in all that the eye could compass at one fixed station with- 
out moving the head : in a common picture, this point is generally 
at the middle, or varying either way from the middle, at most, not 
more than one-sixth of the breadth of the picture ; and is fixed as 
to height, in the horizon or vanishing line of the ground plane, or the 
line, ifi viewing natural prospects, where the earth and sky appear to 
unite (5). But in bringing objects like ships into perspective, or any 
capital object in the picture, the borizontal or vanishing line on which 
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the point of sight ig fixed, is hest situated, to give a proper effect, at 
about three-fourths the height of the ship or principal object, from the 
lower part;— so that it may appear suflftciently elevated above the 
horizontal line, and at the middle, or so that the object may be rendered 
pleasing to the sight, while its position on the picture is so placed as 
not to diminish its beauty 5 for if a large object is placed too near the 
base of the picture, the parts near will appear too large, and those 
more remote too diminutive. 

7. The angles or points of distance, under which the principal objects 
are to be viewed, are distances or points on the perspective plan, set oft' 
from the point of sight at the distance w^hich the eye is supposed to be 
from the plane of the picture (6), as it regards the principal object in it. 
These by artists are generally considered to be best situated somewhere 
between 50^ andW; that is, for each extremity of the object, from a 
line drawn from the point of sight to the object, the eye should subtend 
these angles ; however, the distance must always be such as to command, 
at the same time, a good view of the several parts of the body required 
to be taken. If there are several ships or objects in the picture, the 
distance is from the nearest intended to be represented. As a general 
rule, some artists take the length of the picture as the distance. 

8. To obtain a more comprehensive view of the application of the 
point of sight, and point of distance, a few principal examples may be 
given. Let abed (Fig. 1, Plate 9), represent a square, and ABCD, 
the plane of the picture or a transparent surface through which the square 
abed, is to be viewed. Let D be the height of the spectator's eye, and 
D E an horizontal line to represent the vanishing line of the ground 
plane; on it place the point F, when D will represent the point of dis- 
tance, and F the point of sight.- Now, if we draw from the plane a A 
c rf, the visual rays a D, ft D, c D and d D, we have on the transparent 
plane, ABCD, the representation of the square, VLsmnop. 

9. To find in perspective the place of any given points or lines, we 
have to fix, as before, the point of sight and point of distance. Let A B 
(Fig. 2) represent the base of the picture, and DE the horizontal or 
vanishing line, F the point of sight, and D the point of distance. Let 
a and b be the points, and a b the line to be put into perspective : from 
the points a and 6, draw the lines a c, and b rf, perpendicular to the 
base A B, and from c and rf, distances equal to ca and db, to give the 
points, e and/; and draw the lines, e D and/D, and cF and d F, their 
intersections in g and h give the two points, which being joined, give 
the line g A, in perspective.. 

H 3 
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10. In the same manner any figure may be obtained in perspective. 
Draw the base line AB^ and the^ horizontal line DE (Fig. 3)^ and fix 
the point of sight F, and the point of distance D, as before. Let 
a b Cyhe the figure to be put into perspective. Draw the lines adyCe^ 
and b n, perpendicular to the base A B, and set off the distances da^eCy 
and b n^ from rf, e^ and w, respectively, for the points w, fy and o. 
From »*,/and o, draw the lines wD,/D> and o D, and from d, e and 
Uy the lines d F, c F, and n F. Lines joining the points of inter- 
section y, X and Zy will give the figure in perspective. 

1 1 . To obtain the elevation of any points, the perspective appearance 
of the points a, by c (Fig. 4), is first obtained in the manner explained in 
the foregoing Example (9), as yyXyZ. The elevation of the points is then 
marked oflF on any part of the base, according to the height intended. 
Let O P be equal to this height, and draw the lines O D, P D, to inter- 
sect at D, on the vanishing line of the ground plane. If these points are 
to be of the same height above their respective points, one distance, OP, 
will be sufficient ; but if each point is to have a different elevation, the dis- 
tances for each must be set off in the same manner on the base, as OP. 
In this Example, let them all be of the same elevation ; draw the lines 
mZyfiyy and ox ; then the parts mZy npy and oXy in the triangle OD P, 
will give the heights of the points /, y', a?', above y, Xy Zy respectively. 
As OP would be the height of any object at the base of the picture, 
and would vanish at the horizontal line or vanishing line of the ground 
plane, the elevation at any intermediate space would be according to 
the distance from the base, and may be obtained, as described in this 
figure ; that is, by taking the heights above the base, and setting them 
off as my riy Oy on the triangle O P D. 

12. The method, as described for a single point in these Examples (9), 
requires only to be repeated to find the perspective appearance and 
elevation of any number of points ; and, as the appearance of any right 
line may be obtained by finding the extreme points, so any curve may 
be found by obtaining any number of points, which, when found in per- 
spective and a curve passed through them, will give the exact appear- 
ance of the curve. The same may be carried, out to get the perspec- 
tive appearance of ships, as they are solids formed by curved and 
straight lines ; for, in the same manner as we find one point in per- 
spective, so any number may be found ; and from them, lines and 
surfaces may be drawn ; and if we can obtain the elevation of one 
point in perspective, there is no difficulty in getting as many as may 
be required for the formation of any figure. But the manner of 
laying down the geometrical plans of the different parts to be shown, 
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must be known and properly delineated before ships can be put in 
perspective. 

13. In proceeding with the examples necessary for putting ships into 
perspective, we shall first take the most easy position — that of a vessel 
above water, with the larboard bow inclined towards you : Fig. 5 is 
the sheer and half-breadth plan ; Fig. 6, the body plan ; and Fig. 7^ 
the geometrical plan, with the ship brought into perspective. Draw a 
line for the real base A B, and, above it, the horizontal or vanishing 
line D E, which may be about two-thirds of the height of the vessel at 
the midship section, as this height appears to give the best effect. The 
point of sight F, or the point to which the eye is directed, will be the 
centre of the picture, whatever may be the number of objects ; and, for 
effect, it should be some distance before the middle of the length of the 
ship, or principal object. 

14. Let the ship be in a position, as it regards the line of her keel, as 
X y (Fig. 7)j and transfer the different sections, as 1, 2, 3, 4, 5, 6, 7y 
from the sheer plan, to the line abm the geometrical plan, and draw 
them perpendicular to ab; transfer likewise from the sheer to the 
geometrical plan, the stem, the fore-part of the knee of the head, taff- 
rail, with the length of the load-water line /, and main and top breadths 
S and M ; and draw the curves as shown in this plan. It may be 
proper before we proceed to get the ship into perspective, to state that 
the base A B, which is supposed to be the base of the picture, and 
where every object would appear at its natural height, should be drawn 
in correct relation to the horizontal line or level of the eye, which we 
have before supposed, for effect, to be two-thirds of the height from the 
water line to the gunwale ; we shall therefore have to obtain a new 
base, as G H, for the convenience of setting the heights in perspective, 
which will agree with the upper edge of the keel. To obtain this base, 
set up a spot F, at section 4 in the sheer plan, two-thirds of the height 
from the water line to the gunwale; this spot will agree with the 
point of sight, F (Fig. 7) 5 then take the distance from this spot to the 
upper edge of the keel in the sheer plan, and set it below F, in the 
geometrical plan (Fig. 7)> to give the new base, G H, which it may be 
convenient to have when the whole depth of the ship is required, 

15. In proceeding to obtain the ship in perspective, the most simple 
mode to be pursued is, to get the appearance of the water-line first ; 
to do which, in the geometrical plan (Fig. 7) /square up to the inter- 
section of this line with the sections 1, 2, 3, 4, 5, 6, 7> likewise where 
it cuts the half-breadth of the stem and stem -post, to the baae of the 
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pictuie, and from these squarings up, draw lines to the point of sight 
F, as F a and FA; then, with a pair of compasses, take the distances 
of each squaring up, from the base to the intersection of the water line 
with the sections, and set them off on the base, from a and i, for the 
spots c and rf, and from these spots draw lines to the point of distance 
for the visual rays, as c D, rf D ; and their intersection, m », with the 
vertical rays, a F, iF, will give spots for the water line, which being 
gone through, for the intersections of the water line with all the 
sections, stem and stern-post, and a curve passed through the spots 
thus obtained, the form of the water line will be given on the ground 
plane ; but, as the water line will be elevated above this plane, spots 
for its elevation must also be obtained. Draw below the sheer draught 
and body plane (Figs. 5 and 6) a base line A B, at a distance below 
the point F, equal to whatever the horizontal line D E, a»d base line 
A B, in the geometrical plan (Fig. /)* ^^^Y be apart. From this line, in 
Ihe sheer and body plans, all heights are to be taken ; and from the base 
line AB, in the sheer plan (Fig. 5), take the heights where the water 
line intersects the sections 1,2, 3, 4, 5, 6, 7? ^"d stem and stern-post, 
and set them off on the base A B (Fig. 7) ; from any perpendicular, as 
O D, obtain a spot for each, as P, and draw the line P D. Now, if these 
heights or elevations were to be immediately at the base of the picture, 
the whole height O P, would be set up ; but, as every object would 
vanish at the horizontal line D E, all elevations will diminish, or ob- 
jects become smaller, the nearer they are to the vanishing line, or the 
further they are placed back from the base. If, therefore, we have to 
obtain the elevation at the sections 4 and 5, O P will be the height of 
the water line above A B in the sheer plan at 4, we have to take the 
height m above A B (Fig. 7)^ ov where the visual ray, c D, crosses the 
vertical .ray a F, and set it up above A B, on O D and P D, and draw 
the line m c, when the distance m c is to be set up above »i, on the 
vertical line m c, when c will be the spot for the water line, at the 
proper elevation ; in the same manner we proceed with the section 5, 
and the remaining sections, stem, stern-post, &c., when a curve passing 
through the spots thus obtained, will give the correct appearance of the 
water line. For getting in wales, sheer lines, gunwales, &c., the same 
process must be pursued as for the water line. To get in the head and 
stern, if for the knee of the head, mark any number of spots on the fore 
part in the sheer plan (Fig. 5), and take their distances from the per- 
pendicular P, and set them off before the corresponding line, P P, on 
07^1 in the ground plan (Fig. 7) 5 when it only remains to get the spots 
for them in perspective, and set the elevation above them, as taken 
from th# corresponding spots on the knee in the sheer plan, in the 
^ame manner as for the water line« 
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16. For the sterii^ any number of spots maybe marked on the stern, 
as 7 9 8, 9, and 10, hi the body plan ^Fig. 6), and transferred, as to 
their distance from the middle line to the ground plan (Fig. 7)^ when 
we may proceed to get these spots in perspective, and take their 
elevation from the body plan, in the same manner as pursued before. 
For the rake of the stern, take from the after perpendicular r r, the 
point Oy and set it off on ^ y, in the ground plan ; and, in the same 
manner as before, get in perspective the point and elevation. 

17. To obtain the position of the masts, it will be necessary to get 
their proper places, as at the height of the gunwale on the ground plan, 
as r ^ J? (Fig. 7)j and proceed to get the points and elevation as just 
described, — observing, when the mast rakes, to mark a line on the mast 
at any height up, .r, and project the mast down at this height on the 
gunwale, and place the positions of these projections on the ground 
plan (Fig. 7) ; when you have only to proceed to get these projections 
in perspective as before, taking the height of the lines ZcV^ above A B 
in the sheer plan, for the elevations. 

18. In this position of the ship, a line must be obtained to show the 
termination of the buttock, as it will appear to the eye. Draw in the 
body plan (Fig. 6), as many level lines above the water line as may be 
required, r, r, r, and get these breadths in the geometrical or ground 
plan on the side farthest from the base, and proceed to obtain their 
view in perspective, as for the load-water line ;' their intersections will 
show the termination of the body as it will be presented to view. As 
the number of elevations that will be required before the hull of the 
ship, in whatever position it is to be shown, can be got in perspective, 
is great, the operation of setting them off would be facilitated by 
drawing the base, A B, and vanishing line of the ground plane D E, in 
their proper relation to each other on separate paper, and setting off 
the distance on the base, as P Q, and drawing the triangle O P Q, so 
that the height may be easily taken and transferred to the proper 
drawing. Facilities in drawing in the form, may be likewise ob- 
tained, by getting the lines for the visual and vertical rays bj- 
similar triangles, with a proper knowledge of geometry; but for 
those persons who have this knowledge, it. is not required to be 
given here, as they will take their own plans; and to give it would 
only render the explanation more obscure to those who are not ac- 
quainted ^vith geometr5% 

19. From the Examples already given, the manner of getting a ship 
correctly in perspective is shown ; and it only remains to give one of 
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two examples in which the ship is varied in her position^ to obtain a 
clear idea how the appearance of the hull may be got correctly in any 
situation in which it may be placed. 

20. In the explanations given, the bow of the ship is supposed to be 
inclined towards the spectator, but in an upright position, in relation 
to its vertical axis ; but in these Examples (Figs. 8 and 9) the ship, 
longitudinally, will be in the same position, but her vertical axis 
inclined, or what is commonly termed, ^* she will be heeling." 

21 . In this Example, the longitudinal axis x y, in the ground or geo- 
metrical plan, and the points of sight and of distance maybe the same as 
in the former example ; but it will require the body plan to be got in 
an inclined position, and the fore and after bodies to be got in separately, 
(as shown by Fig 8) to have both sides. The vanishing line D E, and 
base line AB (Fig. 8), should be drawn at the same distance from 
each other (as in Fig. 9), fixing the point F, for effect, two- thirds the 
height of the gunwale, on the side most raised above the water. In 
transferring the different points or breadths from the body (Fig 8), to 
the geometrical plan (Fig. 9), they must. first be projected down the 
base A B ; to obtain a breadth at the gunwale for section 4, draw the 
lines a i, from the gunwale 6, perpendicular to the base, and take their 
distance from the vertical axis P O, and set them oflF separately on 
each side oi x y (Fig. 9 a a), the same must be done for the water- 
line d c (Fig. 8), and set oflF on each side of w y (ag c c Fig. 9). 
The spots will give points for the curves, which must be got into per- 
spective, as explained in the former example. Proceed in the same 
manner for every other line required to be got in, as wales, ports, &c. ; 
and for the head and stern, their elevations are there to be taken above 
A B (Fig. 8), and applied above the base, as before explained, by con- 
structing the triangle D O P, and making the base O P, always equal 
to the elevation required. 

22. It may be necessary to give one more Example, so that most of 
the positions in which ships can be placed, may be explained ; — at least, 
the rules that may be involved in every example, by placing ships in 
any position. In this example, the ship's head is to be elevated above 
a horizontal line, and the stern inclined towards the spectator. As 
there would be considerable trouble in drawing another sheer draught 
as much as may be necessary, it will answer every purpose required in 
the explanation, to draw a new base M N (Fig. 5), at a distance from 
the point F, and perpendicular to the base, equal to the distance 
D E, from the horizontal line A B (Fig. 10), making this base M N the 
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same angle with the keel that the head of the ship is intended to 
elevate. In the geometrical plan (Fig. 10), draw the line, a?y, for 
the longitudinal axis or Ime of the keel to an inclination, that the ship 
is intended to be viewed with, the stern towards the base. Draw, per- 
pendicular to it, a line to represent section 4, and to represent a line 
passing through h (Fig. 5), and to which all other lines will be referred. 
If we require a distance for the fore part of the figure-head, draw the 
line q s perpendicular to M N (Fig. 5), and transfer it by taking the 
distance «, from A, and setting it off from 4 on ^^ (Fig. 10). Proceed 
in the same manner to get this point in perspective, taking the elevation 
8 q above M N, and applying it on the geometrical plan, as before ex- 
plained, for taking the elevation of any point in perspective. To get 
the gunwale and wale, draw the lines x z and % k perpendicular to M 
N (Fig. 5), and take their distances from A, as A i, Ar and set them 
oft' from 4 (Fig. 10), as k r, and draw lines across, parallel to 4, and 
on these lines set off the corresponding breadths of the ship at the wale 
and gunwale, from xy (Fig. 10), and obtain their points with their 
elevations ik i, z ^, Fig. 6) in perspective. For the stern, as M «» 
or any other points, they are first projected down perpendicular to 
M N, and their projected distances taken from /* on M N, and set off 
from section 4 on x y in the geometrical plan, and lines drawn across 
parallel to 4, when the breadth of the ship at the respective places is 
marked on them 3 and, as before, the points and elevations are got in 
perspective. 

23. For the stern, the points M «, are got from h (Pig. 5), and 
the round of the stern in the geometrical plan qmr, pn Oy drawn, and 
any number of breadths taken from the stern (Fig. 6), and set off on 
them, when their points and elevations may be got, and obtained in 
perspective as before, and the curve drawn through them to give the 
form of the ship in perspective. 



103 



NOTES. 



l^ote 1, page 4, 

It is necessary to obtain a fair body, that in whatever number of lengths the 
body may be laid off in, from the shortness of the mould loft floor, that one or two 
timbers of each corresponding part should be got on the other ; that the lines may 
overrun each other. 

Note 2, page 20. 

In trimming the timbers of the frame, it is necessary that the moulding;; side of 
the frame timbers should be trimmed straight and out of winding, or else there 
can be no certainty in the application of the moulds and bevellings. To trim the 
floors or cross timbers : they are sided, when they have considerable rise, or are 
very acute, two lines are held on the outside of the arms, sufficiently on to make 
the side straight, so as to coincide with each other beyond the breech ; and a long 
straight-edged batten held so as to be at equal distance from these lines, and the 
distance taken and set off on each arm, on the inside and outside of the floor, if the 
lines are not in contact with the floor. This is done at as many places as may be 
necessary to get the spots sufiiciently near, to line ; and from the lines thus got, 
the floor is trimmed through straight ; when it will be out of winding, upon the 
principle, that three straight lines which meet one another must be in the 
same plaiie. To side a floor that is less acute, fix a line to the extremity of the 
arms, sufficiently on the moulding side, as before, to make it straight ; and place 
at the middle, a straight batten, faying upon the piece, and coinciding with the 
line : then, at such distances as will be near enough to line the floor, hold another 
straight batten, out of winding with the one fixed, and take the distance from it to 
the line, which distance set off on each side ; lines struck through the spots thus 
obtained, and the floor trimmed through straight, will be out of winding. To 
mould the floor or cross timbers, the floor or cross timber mould is laid flat, 
and spots for the line on the mould that represents the floor marked on the 
piece ; boring through, with a small gimblet, such parts of the line as cannot be 
marked without ; mark, likewise, the battens for the head and sirmarks, the line 
for the cutting down middle line, and the battens for the side of the keel. The 
mould is then taken off, and the first futtock or the half floor mould is then 
applied, with the corresponding heads and sirmarks kept to those marked on the 
piece, and from this mould the spots kept to the form is rased by. The scantlings 
are then set off at the head and sirmarks, and a batten, or sometimes a mould for 
the purpose, is applied, and made to pass through them, and to the cutting down, 
and marked by. 
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To 8et off the bevellingft for the different sirmArkft and head, the bevel is applied 
square to the carve, keeping the stock out of winding with a batten placed at the 
middle line. For the bevelling for the cutting down, the stock is applied parallel 
to the middle line, and the piece is then counter moulded ; the inside is made to 
foHow the outside. 

To side the futtocks, fix a line in the hollow part, from end to end, suiRciently 
on to make the piece straight, and place a batten in the middle, faying to the 
side of the piece, and coinciding with the line ; then, with another batten, placed 
out of winding with the first, at distances sufiicientlj near to line the piece, take 
the distance to the line, and set it off on the out and inside of the piece : a line 
passing through the spots thus obtained, and the piece made straight through, will 
have its side straight and out of winding. For small timbers the shipwright fre- 
quently, by the means of three or four fir planks bolted together, makes a surface 
straight and out of winding, which he calls a signing or scribing board ; on this he 
lays the timber to be sided, and with a pair of compasses, set at a proper distance, 
marks a parallel line round the timber. To mould the futtocks, lay the mould on, 
mark by its edge, and the places of the heads and sirmarks ; and prick off at each 
head and sirmark, the bevellings taken from the board for the corresponding head 
and sirmarks ; the stock is placed square to the curve, and out of winding, with a 
batten fixed at the middle ; the timber is then counter moulded, and the scantlings, 
from the scantling stick, set off at each head and sirmark, and the inside trimmed 
through, after the outside. 

Note 3, page 23. 

The stem is sided from a middle line, by placing a long straight-edged batten 
at each end, out of winding with each other, and holding a line from batten to 
batten, and projecting spots upon the piece in the same plane with the battens 
and line, obswving, in placing the line and battens, that they are placed so 
as to have wood on each side, to make the piece straight. The middle line is got 
in this manner, on both sides, and marked on the piece ; the half siding is then 
set off on each side, from the middle line to the given siding, and made straight, 
taking the siding below ; for the lower end, from the keel, at the lower scarpli, as 
from this place the keel increases in size, to which the stem must be made to cor- 
respomd. The stem is moukied according to the mould, and trimmed through, 
square. To set the stem in its proper position, bring a line from the head» in 
the durection to correspond with the line marked upon it, and set the stem till thit 
line is perpendicular to the keel, and to the spiling taken from eae of the square 
statiotti ; it is then to its rake ; to bring it upright, or in a fore and aft plane at the 
middle line, range a line, fore and aft, well with the side of the keel, aiad prodiiet 
it forward, so as to be before the fore part of the stem, at the head ; then, from 
the head of the stem, at the middle, drop a plumb, when it falls to the half*aiding 
of the keel, from the line produced forward, the head of the stem is vertical (hua 
the middle line of the keel. The plumb should likewise be dropped fhMn the 
middle line, at the fore part of the stem, at different distances down, that the 
middle may be in the same vertical plane with the keel all the way up, an the 
middle part may bag on one side or the other. 

Note 4, page 23. 

The fore foot is sided from a middle line, and tapered from the fore end aft, as 
many foot aft as there are fourths of inches in the diffisrence between the siding 
of the fore end and the keel, in midships. The fore foot is moulded by the mould; 
and trimmed through, square at the upper and lower parta^ when the stations ef 
8qai9« timbers, and a straight line, with the upper end of the ke«1, if marked 
upon it. 
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Note 5, page 24, 

The foremost piece of deadwood is sided by laying the mould on the different 
pieces, and marking tbem upon it. All those that cross the stepping are trimmed 
through first to the full siding of the outer part of the stepping, from a middle 
line which is got on each side of each piece ; the mould is then laid on, and the 
stepping marked by ; above, it is then trimmed to form the rabbet for the stepping, 
and below, to the half-breadth battens ; and those pieces that come above, need 
only be trimmed straight to the siding of the deadwood above the stepping. The 
several pieces are then brought together, and treenailed ; and the deadwood is 
moulded, and the stations of the cant timbers from the deadwood mould marked in, 
above the stepping ; the square timbers are likewise marked on it, that the deadwood 
may be placed in its proper position. 

The after deadwood is sided and trimmed as explained for the fore deadwood, 
except, that sometimes a plank is brought on to form the stepping, when it is * 
trimmed to the same siding below as above the stepping, as low down as this siding 
will cut the half-breadth battens, where they partake of the form of the body, and 
below, to the form given by the half-breadth battens ; by this means considerable 
timber is saved, as all the pieces before, that crossed the stepping, must have the 
full siding to the outside of the stepping. 

Note 6, page 25. 

The stern post is sided by fixing a batten at each end at the middle line, out of 
winding with each other, and getting the middle line on each side, when the 
proper siding is set off at the head and heel, and the sides trimmed straight through, 
the mould is laid on, and the rabbet and bearding line marked on it. The inner 
post is sided to correspond with the stern post, as low down as the bearding, below 
which it is trimmed to the bearding, as given from the mould-loft floor. 

Note 7, page 25. 

When the rabbet is in the middle of the stem, the knight-heads or stem-piece 
moCilds are then made to the line got in for the aft side of the rabbet (Fig. 2), 
and they must be sided so as to fay to the item, otherwise they are made to the 
bearding line on the side of the apron. When they are sided, in both cases, the 
mould is laid on, and the level lines and sirmarks marked upon the piece ; and the 
stock of the bevel, when the bevellings are pricked off, is kept in the directions of 
the level lines and tongue, horizontal. When the knight-heads are bolted, the 
bolts are marked on the stem, to keep the knee of the head bolts clear of them. 

Note 8, page 30. 

It will be found necessary, when the joints are opened considerably, to run off 
two moulding edges for the form of the timbers, especially in small vessels, as the 
edges will be altered considerably ; and it is the case sometimes, that the whole of 
the cant timbers are laid off as single timbers, when each timber of the frame has 
a moulding edge. 

Note 9, page 32. 

To side the cant floors, lay the mould on the piece, in the position in which it 
will mould, and mark the middle line ; the mould may then be removed, and the 
mould fcr the cant applied, fixing it on the two arras, sufficiently on to side the 
piece, and perpendicular to the middle line. If it is a cross timber, and only one 



xon». Ill 

ansle at iLe BiiilJIe, ix a >lui^fci -<d g td bsttn at tki$ place, lakin|^ a^mT the ]Mec« 
tiB k coinnde vuli the aiDvId ; ties dr^v Hues opon tlie piece, patralM to tlie 
midcle line, or peqwcdim^ar to the ntoaU. and applr a stra^bt-cd^ batten at 
each, oQt of winding with ihe ooe placed at tiie middle Kne, and tale tlie di:aance 
from k to tlie ec^ of the ncaM. vhich ^t off at the upper and bver part$ of the 
floor; and d:nHi*h tiie s*o!$ thns obtained, lines are stmek; and the piece 
trimmed ihroo^ straight, if a flonr, there are tvo angles foneed, oiw on each 
side, at the side of the deadvooJ. ahore the steppinr ; between these two anjrle», 
the piece is trimmed throi^h to the mouM first, vhen a line for each an^e U 
marked cpon it ; after which it is trimmed through to the monld for the cant, as 
explained for the cross timber. The piece is then mc'iilded as e3i plained for the 
floors (Xo?e 2). the cant floor mould being' bid flat on both armt» hy means of 
hinges at the joints. 

Noies 10 ahd 11, pryrs 37 ojia 40. 

To trim the wing transom to the roand op, lay tlie mould on the piece (the 
piece is supposed to be conrerted. and is only to be trimmed), and mark upon it 
the middle and buttock line«. On the upper part, to the middle, place a batten^ 
faying with its straight edge upon the transom ; and fix the round up mould, with 
i:s vertex coinciding with the batten, and perpendicular to the middle line both up 
and down, and athwartships ; then, in the direction of, and at each buttock line, 
place a strai|:bt-edge batten, out of winding with the one at the middle, and take 
the distance to the mould, which distance set dt»wn on the fore and nfier side of 
the transom ; and through the spots thus obtained, pen a baU^n, inside and nut, 
and trim the transom through straight, in the direction of the buttock lines, and 
the transom «i I be furmed to its true round up, square to the sheer. The lower 
side is trimmed after the upper. 

To trim the transom, the moulding way is first trimmed through to the bevelling 
of the margin ; and the margin drawn in below and parallel to the upper side , then, 
the bevel lings for the part below the margin, are pricked oflT, by keeping the stock, 
as before described (83), and the lower part is counter moulded. 

Note 15, page 71. 

Upon the moulds for the fli4lit of tiie cheeks is in general marked the fore side 
of the rabbet of the stem, which mat k, when the mould is applied, is kept tis 
much abaft the cheek, at the knee, as it is before the fore side of the rabbet. 
Before the flight mould is applied, lay the moiild on for the moulding of the choek, 
to obtain the direction of the knee and place of the rabbet; oflcr >^hich, fix the 
flight mould in its proper position, keeping it off as much at the after part us the 
knee tapers, as it is made upon a fore and aft plane; then, draw linGS» suiiiciently 
near together to have the cun^e correct, perpendicular to the mould ocross the 
piece : to one of these lines fix a straight-edged batten, and with another batten, 
placed out of winding, ^ith the one fixed at the other lines, take the distance down 
to the flight mould, and set it ofi:* on each side of the cheek, and through the spots 
obtained pass a curve with a thin batten, and trim the cheek through straight in (ho 
direction of the lines, and the upper side will be to the true flight. For the lower 
side, take the depth of the mould at eacli of the lines drawn upon the cheeks per- 
pendicular to the mould, and set it off below the upper side on both edges of tho 
cheek, and trim the lower side through stioighti in the same direction oi tho 
upper. 

Note 16, pafje 83. Plate VIII. 

Several practical methods are used to find spots in a segment ofo circle, that 
shall pass through any threegiven points* Those that follow ore the most in uio« 
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Case 1. (Fi^ 14). Let D B be the round up intended to be g^iven to tbe mould 
in the length A C. It is required therefore to find spots to form a segment of a 
circle to pass through A, B, and C. From B draw the two straight lines B A and 
B C, and we have the angle A B C in the segment A F B E C ; then, since it is the 
property of circular arcs, that the angles in the same segment are always equal (see 
Euclid's Elements by R. Simpson, Book 3, Prop. 21), if we draw two lines from A 
and C, which shall make an angle equal to A B C, the point E, at the angles, is a 
point in the circumference of a circle passing through A, B. and C. Therefore, 
for the practical way of describing the arc, join two battens A B and B C to form the 
angle, ABC; then, if the batten A B be kept to tbe point A, and the batten B C to 
the point C, if removed to E, the point E will be in the circumference, and if passed 
round to as many points as necessary, will describe the circular arc, A F B EC. 

Case 2. (Fig. 15). Let RP be the round up, in the given length, M O. Draw 
the line P O, and from P draw the line P x, making the angle O P j, equal to the 
angle O P R ; divide the round up R P into any number of equal parts, and set them 
up from P, on the hne Px. Then draw the lines M 2 through the divisions onRP, 
and the lines O t; to the divisions on Pt, and the intersections of tbe corresponding 
lines in z will give points in the circumference. 

Case 3. (Fig. 15). From the given round up draw the line PM, and bisect it 
in m, and from m draw perpendicular to V M the line m n, then from P M, on the 
line m }i, set up one-fourth the round up, for a point in the circumference. Again 
join n M and n P, bisect them as before, and set up one- fourth of m n for the points 
t, for other points in the circumference. This method, though most commonly 
used, will not give a true circle. 

Ca?e 4. (Fig. 16). To find spots for a segment of a circle, that will pass through 
A, D, and B, C D being the given round-up in the length A B ; join DB, and bisect 
it in E ; set off on a straight batten a distance F G equal to E D ; and apply the 
batten parallel to A B, and at such a distance from it, that H F may be equal to 
H E, the point F being kept in the line CD, G is a point in the circle. (Morgan.) 

Note 17, page 84, plale 7, Fig. 14, B 

When the rail is to be trimmed out of a straight piece, as a piece of thick stuff*, 
which will prevent a large piece of limber being used for the purpose, draw a 
straight line from the two knuckles, and where the lines drawn parallel to the rake 
cut it, draw lines parallel to the sheer, to the line drawn perpendicular to the sheer 
from the knuckle of the midship timber ; and form a round-up to these lines, and 
the round aft as before explained. 

Note \8, page SI. 

It is seldom the case that ships are so situated in the docks as to allow the per* 
pendicular before the head to be brought down directly, to the base produced from 
the keel ; it is therefore in general carried down in the form of steps, with the feet 
still marked, as to the distances aft and up, on the short base boards and perpen- 
diculars that form them. 

No!e 19, page 92 

The base and perpendicular are placed in this manner in relation to the stations, 
that the measuring battens may be applied more correctly. 
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